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Holmesdale,  Brooklands-a venue, 
Cambridge  {Beinstated,  1905). 


Date  of 
becoming 
a  Fellow 

1902 


fOillies,  George, 

Union  Life  Branch  of  the  Com- 
mercial Union  Axsurance  Co., 
1  4'  2  Boyal  Fxc]iange-bldgs,'E.C. 

1887       Gillisou,  John  Broteh,  F.F.A., 

National  Mutual  Life  Association 
of  Australasia,  5  Cheapside,  E.C. 

1878  Gordon,  Charles,  F.F.A., 

South  African  Mutual  Life 
Assurance  Society,  Cape  Toirn, 
South  Africa. 

1901  tGordon-Smith,  Randolph,  F.F.A., 
Scottish  Amicable  Life  Assur. 
Soc.,^0  St.  Vincent-pl.,  Glasgow. 

1882     fGrabam.  James,  F.F.A., 

Australian  indows'  Fund  Life 
Assurance  Society,  CoUins-street- 
tcest,  Melbourne,  Australia. 

190-4     tCJrant,  Milton  Daniel,  B.A.. 

Government  Actuary,  Ottawa, 
Canada. 

1905     tGreen,  George,  M.A., 

Union  Life  Branch  of  the  Com- 
mercial Union  Assurance  Co.. 
1  4'  2  Royal  Excliange-bldgs,  e.c. 

1 886       Gunn,  Niel  Ballingal,  F.F. A., 

Scottish  TVidoics'  Fund  and  Life 
Assurance  Society,  9  St.  Andrew- 
square,  Edinburgh. 

1864       Harbeii,  Sir  Henry, 

Prudential  Assurance  Company, 
Holborn-bars,  E.c 

ISSO     f Hardy,    George    Francis, 

(PliESIDEXl), 

Brito,  Hythe,  Kent. 

1870     tHardy,  Ralph  Price,  F.F. A., 
61  Addison-road,  w. 

1893     tHarris,  Arnold  Stoughton,  M.A., 
Clerical,  Medical  ^'  General  Life 
Assur.  Soc,  36  Park-row,  Leeds. 

1908     fHarriss,  Walter  James, 

Law  Life  Assurance  Society, 
187  Fleet-street,  e.c. 

1892     tHart,  James  Robert, 

Phanix  Assurance  Co.,  Ltd., 
70  Lombard-street,  e.c 

1879  Harvey,  Chas.  J., 

Colonial  Life  Lnsurance  Co.  of 
America,  Jersey  City,N.J.,  U.S.A. 


FELLOWS. 


Tliose  narked  t  are  Fellows  by  Examination. 


Date  of 
becoming 
a  Fellonr. 

1888 


ISOf) 


Under 

the 
Charter. 

1883 


fHemming,  Arthur  George,  F.S.S., 
London  Assurance  Corporation, 
7  Hoyal  Exchange,  E.c. 

tHentlerson,  Robert,  B.A.,  F.A.S., 
Equitable  Life  Assurance  Soc.  of 
the  United  States,  120  Broadway, 
New  York,  U.S.A. 

Hendriks,  Frederick,  F.S.S., 
7  Yicarage-gate,  Kensington,  w. 

Hewat,  Arcliibald,  F.  F.  A.,F.R.S.E., 
Edinburgh  Life  Assurance  Co., 
26  George-street,  Edinburgh. 

1908     tHicks,  Arthur  Joseph, 

Law  Life  Assurance  Societg, 
187  Fleet-street,  e.c. 

1874     tHigham,   Charles    Daniel,  F.A.S., 
(Past-Pkesident,  1900-2), 
London    Life   Association,  Ltd., 
81  King  William-street,  e.c. 

1898  tHodgson,  William  Horsford, 

Laio  Life  Assurance  Societi/, 
187  Fleet-street,  e.g. 

1899  tHoUiday,  John,  M.A.,  F.S.S., 

A  "  Sill  America  "  Companhia 
de  Seguros  de  Vida,  56  Rua  de 
Ouvidor,  Caixa  Postal  971,  Eio 
de  Janeiro. 

1888     fHopkins,  William  Rayues, 
137  Petherton-road,  y. 

1890     fHovil,  Lewis  Frederick, 

National  Provident  Lnstitution. 
48  Gracechurch-sireef,  e.c. 

1871     tHughes,  William,  F.A.S., 

(Past-Pbesidext,  1902-4), 

62  Palace-road,  Tulse-hill,  s.^. 

1906     fHumphrevs,  Henry  Thompson, 

Sun     Life    Assurance    Societi;. 

63  Threadneedle-street ,  E.C. 

1894     fHutcheson,     William     Anderson, 
F.F.A.,  F.A.S., 
MutualLifelns.Co.ofNewYark, 
Nassau-street,  New  York,  U.S.A.    J 

1893     fHutton,  William,  F.F.A.,  ' 

Scottish   Amicable   Life    Assttr. 

Society,    35    St.    Vincent-place,  ! 

Glasgow. 

I 

1903     fJarman,  William  Rees,  B.A.,  I 

National  Debt  Office,  E.G.  | 


1906 


1902 


Bate  of 
hecoming 
a  Fellow. 

1869     tJustican,  Edwin,  F.S.S., 

Gresham  Life  Assurance  Society, 
Limited,      St.     Mildred' s-house. 
Poultry,  E.C. 
fKelham,  Cyril  Stephen, 

Prudential  Assurance  Company, 
Holborn-hars,  E.G. 

tKenchington,  Charles  William, 
Prudential  Assurance  Company, 
Llolborn-bars,  E.G. 

1897     tKentish,  Owen, 

Economic  Life  Assurance  Soc, 
6  New  Bridge-street,  e.c. 

1874     fKing,  George,   F.F.A.,  F.A.S., 
15  Walbrook,  e.g. 

1887     tKyd,  Thomas,  F.F.A., 

Northern  Assurance  Company, 
Limited,  1  Union-ter.,  Aberdeen. 

1907     fLaing,  James  Murray,  F.F.A., 

Britannic  Assurance  Company, 
Limited,  Broad-street-corner, 
Birmingham. 

1882       Lancaster,  Sir  WQliam  John, 

South  Lynn,  Putney-hill,  s.w. 

1894  tLaaghton,AJexanderMillar,F.F.A., 
National  Mutual  Life  Assoc,  of 
Australasia,  Limited,  Corner  of 
Collins  and  Queen-streets,  Mel- 
bourne, Australia. 

1887     +Lemon,  William  Kent,  Barrister- 
at-Law, 
1  Yanbrugh-terrace,  Blackheath, 
s.e. 

1896     tLevine,  Abraham,  M.A., 

Alliance  Assurance  Co.,  Ltd., 
Bartholomew-lane,  E.G. 

1896     tLewis,  John  Xorman,  F.F.A., 

London  Assurance  Corporation, 
7  Soyal  Exchange,  E.G. 

1892     fLidstone,  George  James, 

Equitable  Life  Assurance  Soc, 
Mansion-house-street,  E.c. 

1901     tLittle,  James  Fulton, 

52  Delaware  Mansions,  Dela- 
icare-road,  W. 

1899       Low,  George  ilacritchie,  F.F.A., 
Scottish   Equitable  Life  Assur. 
Society,  28   St.  Andrew-square, 
Edinburgh. 

1899     tLutt,  Harold  Edward  William, 

Northern  Assurance  Company, 
Limited.,  1  Moor  gate-street,  e.g. 


FELLOWS. 

Those  marled  \  arc  Fellows  hy  Examination. 


Date  of 
Viecomiug 
a  Fellow. 

1898  fMacaulay,  Tlioinas  Bastett,  F. A.S., 
Snn  Life  Assurance  Co.  of 
Canada,  Montreal,  Canada. 

1871       McClintock,  Emory,  F.A.S., 

Mutual  Life  Lisurance  Compann 
of  New  York,  New  York,  U.S.A. 

1894     tMcDonaUl,  John, 

Prudential  Assurance  Companu. 
Solborn-hars,  K.c. 

1883     tMcGowaii,  James,  B.A., 

The  Treasury,  Cape  Town,  South 
Africa. 

1885       Mackenzie,     Alexander      George, 
F.F.A., 
29      Chester-terrace,     Eegent's- 
parJc,  N-W. 

1907  t^I^ackenzie,  Michael  Alexander, 

Universifi/  of  Toronto,  Toronto, 
Canada. 

1900  fMacnagliten,  Steuart  Edye,  A.C.A., 

(Tutor,  Part  II), 
Equity  Sf  Law  Life  Assur.  Sac, 
18  Lincoln's-inn-felds,  w.C. 

1901  fMacphail,  Donald,  F.F.A., 

S Mopefoun-place,  Gullane,  N.B. 

1908  fMalthy,  Charles  Hugh, 

North  British  and  Mercantile 
Insurance  Co.,  61  Threadneedle- 
sireet,  E.c. 

1870     t^anly,    Henry    William,    F.A.S.. 
(Past-President,  1898-1900) , 
Glenthorne,  157  Highhury  Netv- 
park,  N. 

1890  tMarks,  Geoffrey,  (Librarian), 
National  Mutual  Life  Assur. Soc, 
39  King-street,  Cheapside,  E.C. 

1900     tilai-i-,  Vyvyan,  F.F.A., 

]£dinhurgh  Life  Assurance  Co., 
11  King  William-street,  E.C. 

1902  fMay,  Basil, 

Briti.sh  Lquitalle  Assurance  Co., 
Ltd.,  1,  2  4'  3  Queen-street-place, 
E.C. 

1897     fMay,  George  Ernest, 

Prudential  Assurance  Compang, 
Solborn-hars,  E.C. 

1906     fMay,  Walter  Thomas. 

Liverpool  and  London  and  Globe 
Lisurance  Co.,  1  Cornhill,  E.C. 


Date  of 
becomiug 
a  Fellow. 

1908     fMelville,  Henry   Edward, 

Alliance  Assurance  Co.,  Ltd., 
Bartholomeiv-lane,  E.C. 

1897     tMiller,  Neville, 

London  Assurance  Corporation, 
7  Poyal  Exchange,  E.C. 

1905  t^^^ill'gaiij  Charles  Livingstone, 

Alliance  Ass.  Co., Ltd. [Provident 
Life  Fund),  50  Regent-street,  W. 

1893     tMilner,  John  William, 

North  British  4"  Mercantile Lisvr. 
Co.,  61  Threadneedle-street,  E.C. 

1892     tMilton,  Henry,  M.A., 

Laiv  Lebenture  Corporation, 
Ltd.,  41  Threadneedle-street,  E.C. 

1899  tiloir,   Henry,  F.F.A.,  F.A.S., 

Home  Life  Insurance  Co.,  256 
Broadway,  New  York,  U.S.A. 

1890     t^olynenx,  Arthur  Ernest, 

Provident  Clerks'  and  General 
Mutual  Life  Assurance  Assoc, 
27  4"  29  Moorgafe-street,  E.c. 

1901     t:\roorhouse,  Alfred, 

Friends'  Provident  Institution, 
Bradford,  Yorkshire. 

1897     fMoors,      Elphinstone     McMahon, 
M.A., 
University  of  Sydney,  Australia. 

1896     t^Ioran,  Joseph  Flack, 

Reversionary  Interest  Society, 
30  Coleman-street,  E.c. 

1900  fMorgan,  Benjamin  Charles,  M.A., 

Commercial  Union  Assur.  Co., 
24,  25  4"  26  Cornhill,  E.C. 

1895     t^Iuter,  Percy, 

New  Zealand  Government  Life 
Insurance  Department,  Wel- 
lington, New  Zealand. 

1888     tNash,  Willie  Oscar, 

Lau'  Reversionary  Interest  Soc, 
Limited,  Thanet-house,  231  & 
232  Strand  (opposite  the  Law 
Courts),  w.c. 

1906  t>^eill,  Samuel  Bennett, 

China  Mutual  Life  Insurance 
Co.,  Shanghai,  China. 

1883       Xeison,  Francis  G.  P.,  F.S.S., 

\^  Abingdon-st., Westminster, S.yf . 


FELLOWS. 


Those  vw.rked  t  «''-  Fellows  by  Examitwilon. 


Date  of 
Ijecoming 
a  Fellow. 


18S8     fNewiiian,  Philip  Lewiii,  B.A., 

Yorkshire  Insurance  Co.,  1  ork  . 


Date  of 
becomins 
a  Fellow. 

1901 


1865 


1887 


1903 


1901 


1905 


1899 


1864 


1905 


1891 


Under 

the 
Charter. 


1891 


1903 


1899 


1897 


Newton,  Algernon,  M.A., 
cjo  JjOiidon  <|*  Westminster  Bank, 
944-  96  Uigh-st.,  Kensington,  w. 

fNiglitingale,  Harry  Ethelston, 
Royal  Exchange  Assurance  Cor- 
poration, Royal  Exchange,  E.C. 

tNorris,  Charles  Arthur, 

yational  Mutual  Life  Associa- 
tion of  Australasia,  Limited, 
Melbourne,  Australia. 

fXorton,  William  Ernest, 

yational  Provident  Institution, 
48  Gracechurch-street,  E.C. 

fOakley,  Henry  John  Percy, 

North  British  and  Mercnntih 
Insurance  Company,  61  Thread- 
needle-street,  E.C. 

fParker,  Robert  Peter, 

2Langton  Villas,  Grand  Drire. 
Seme  Bay,  Kent. 

Pearson,  Arthur, 
Betchworth-house,      The     Bank, 
Highgate,  N. 

fPenman,  William,  Jr., 

Atlas  Assurance  Company,  Ltd., 
92  Cheapside,  E.C. 

fPhelps,  William  Pevton,  M.A., 
(Hoy.  Sec), 
Equity  and  Law  Life  Assur.  Soc, 
18  Lincoln's-inn-fields,  W-C. 

Priestley,  John  George, 
44   St.    Gennan's-road,    Forest- 
hill,  S.E. 

fPuUey,  William  Pritchard, 

yortcich  Union  Life  Instir.  Soc, 
71  4'  72  King  William-st.,  E.C. 

fRae,  Joseph, 
Finance  Department,  Town-hall , 
Upper-street,  N. 

fRaisiu,  Arthur  Herbert, 

Fhcenix  Assurance  Co.,  Ltd.. 
70  Lombard-street,  E.C. 

fRees,  Martin, 

Law  Reversionary  Interest  Soc. 
Limited,  Thanei-hoti.se,  231  \ 
232  Strand_  (opposite  the  Lau 
Courts),   "W.C. 


fReeve,  Charles  Ernest, 

Royal  Exchange  Assurance  Cor- 
poration, Royal  Exchange,  E.C 


1902     fRichniond,  Georgt?  William, 

Scottish  Widows'  Fund  and  Life 
Assur.  Society,  9  St.  Andrew- 
square,  Edinburgh. 

1904  t  Rietschel,  Hermann  Julius, 

Sun  Life  Assurance  Society, 
63  Threadneedle-street,  E.c. 

1898     fRobinson,  George  Frederick, 

Legal  and  General  Life  Assur. 
Society,  10  Fleet-street,  E.C. 

1905  fRobinson,  Hugh  Thomas  Kay, 

Clergy  Mutual  Assur.  Soc,  2  4'  3 
The  Sanctuary,  S.W. 

1888     tRushcr,  Edward  Arthur,  F..S.S., 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1882  tRyan, Gerald  Hemmington,F.A.S., 

Phanix  Assurance  Co.,  Ltd., 
70  Lombard-street,  E.C. 

1898     tSalmon,  Richard  George,  F.S.S., 

Sun  Life  Assurance  Society, 
63  Threadneedle-street,  E.c. 

1883  Saunders,  Harris  Charter  Lindon, 

F.R.A.S., 
"  Marquise,"  Twickenham. 

1886     tSchooling,  Frederick,  F.A.S., 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1901     fSearle,  George  Morley, 

Sun  Life  Assurance  Society, 
63  Threadneedle-street,  E.c. 

1901     tSharman,  William  Charles, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C 

1905     tSlierriff,  Francis  Henry, 

Provident  Clerks'  and  General 
Mutual  Life  Assurance  Assoc, 
27  4'  29  Moorgate-street,  E.C 

1896  fSim,  William  Abernethy,  F.F.A., 
Scottish  Union  and  yational 
Insurance  Co.,  35  St.  Andrew 
square,  Edinburgh. 


1875 


fSmither,  Arthur, 
Green  Bank,  Lewes. 


FELLOWS. 

Those  ma^'ked  t  arc  Fellows  by  Examination. 


Date  of 
becotnint; 
a  Kellow. 

1881 


1877 
1898 

1891. 

1857 

1906 
1896 


Under 

the 
Charter 


1906 


fSomerville,  William  Fiiilay, 

Liverpool  and  London  and  Glole 
Lnsurance  Co.,  1  Dale-street, 
Liverjjool . 

fSorley,  James,  F.S.S.,  F.R.S.E., 
82  Onslow-gardens,  S.W. 

fSpcncer,  Jolin, 

JSnglish  and  Scottish  Laiv  Life 
Assurance  Assoc,  12  Waterloo- 
j)lace,  S.W. 

tSpragae,    Alfred    Ernest,    D.Sc., 
M.A.,  F.F.A., 
ISdinhurgh  Life  Assurance   Co.,    \ 
26  George-street,  Edinhurgh. 

Sprague,     Thomas     Bond,    M.A., 
LL.D.,     Hon.  F.F.A.,     F.S.S.,    ! 
F.K.S.E.     (Past -President, 
1882-86),  I 

29  Buclcingham-ter.,  Ldhibiirgli _ 

fSpurgeon,  Ernest  Frank, 

Prudential  Assurance  Company, 
Solhorn-hars,  e.g. 

f  Stalilsclimidt,  Louis, 

St.  John's  College,  Agra,  India. 

Stevens,  Charles, 
Aberdeen  IIo.,Freston,  Brighton. 

Stewart,  John,  F.F.A., 
Citg  of  Glasgow  Life  Assta:  Co., 
30  Renfield-street,  Glasgow. 

f  Stewart,  Lionel  William, 

Alliance  Assurance  Co.,  Ltd., 
Bartholomeio-lane,  B.C. 

1898       Stirling,  Eobert,  F.F.A., 

Hoclc  Life  Assurance  Company, 
15  New  Bridge-street,  E.c. 

1892     fStraker,  Edward  Robert, 

Phoenix  Assurance  Co.,  Ltd., 
70  Lombard-street,  E.C. 

1878     fStraker,  Frank  Arthur, 

Legal  and  General  Life  Assur. 
Society,  10  Fleet-street,  E.c. 

1902     fStrong,  William  Richard, 

London  Guarantee  4*  Accident 
Co.,  Orient  Souse,  Ncio  Broad- 
street,  E.C. 

1884     fStuart,  John  Moody,  F.F.A., 

Leeds  Permanent  Benefit  Build- 
ing Society,  T'ictoria  -  bitildings. 
Park-lane,  Leeds. 


Date  of 
beeomius 
a  Fellow. 

1900 


fSutherlaud,  John,  M.A., 

Australasian  Temperance  and 
General  Mutual  Life  Assurance 
Society,  Swanston-street,  Mel- 
bourne, Australia. 

1906     fSymmons,  Frank  Percy, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1889     fTarn,  Arthur  Wyndhaui, 

Guardian  Assurance  Company, 
28  King-street,  Covent-garden, 
"W.c. 

1887       Teece,    Richard,    F.F.A.,    F.A.S., 
F.S.S., 
Australian     Mutual     Provident 
Society,  Sydney,  Australia. 

1864     fTerry,  James, 

Hernlee,  Lyme  Begis,  Dorset. 

1889     fThiselton,  Herbert   Cecil,   F.F.A., 
F.A.S., 
Commercial     Union     Assurance 
Co.,  24,  25  Sf  26  CornhiU,  E.c. 

1901     fThodey,  Robert, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1893     fThomas,  Ernest  Charles, 

Gresham  Life  Assurance  Society, 
Limited,  St.  Mildred's-house, 
Poultry,  E.c. 

1899     fThomas,  Robert  Arthur  Caradoc, 
Phoenix    Assurance    Co.,    Ltd., 
70  Lombard-street,  E.G. 

1 905     fThompson,  Thomas  Percy,  B.A., 
Phoenix    A.isurance     Co.,    Ltd., 
70  Lombard-street,  E.c. 

1895     fThomson,  Herbert  Archer,  B.A., 
3  Kings-bench-ivalk,  Temple,  E.C. 

1893     tThorne,  Alfred  Charles, 

Equity  Sf  Law  Life  Assur.  Soc, 
18  Lincoln' s-inn-Jields,  w.C. 

1891     fTilt,  Eobert  Ruthven, 

General  Eeversionary  Sf  Divest- 
ment Co.,  Ltd.,  26  Pall-mall,  S.W. 

1902     fTinner,  Thomas, 

Comptroller's  Depart.,  London 
County  Council,  Spring -gardens , 

S.W. 

1881     tTodd,  George,  M.A., 
(Vice-President), 
Economic  Life  Assurance  Society, 
6  Netv  Bridge-street,  e.c. 


FELIiOWS. 


Those  marked  t  are  Felloics  hy  Eiumination. 


Date  of 
beominz 
a  Fellow. 

1894     tToJhnntor,  Ralpli,  M.A., 

Unirersift/  Life  Assur.  Soc, 
25  Pall-mall,  S.w. 

1899     tTrouncer,  Harold  Moltke,  M.A., 
London   Life  Association,  Ltd., 
81  King  William-street,  E.C. 

1878       Turnbull,  Andrew  Hush,  F.F.A., 
F.R.S.E., 
18  Whitehouse-loan,  Edinhiirgh. 

1889       Wallace,  Thomas,  F.F.A., 

Xorth  British  ^'  Mercantile 
Insurance  Co.,  6i  Princes-street, 
Edinburgh. 

1905     t^Vaudless,  John  Robert, 

Canada  Life  Assurance  Co., 
14  King  William-street,  E.C. 

1006     fWares,  Harold  Wallace, 

Yorkshire  Lisurance  Co.,  Ltd., 
BanJc-hu  ildings,  Princes-street, 
E.C. 

1888     fWamer,  Samuel  George, 
(Vice-Pbesidext), 
Law  Union  c^  Crown  Insnr.  Co.. 
126  Chancery-lane,  'sr.c. 

1803     fWatson,  Alfred  William, 

Manchester  Unity  Friendly  Soc, 
Nottingham. 

1805     tWatson,  James  Douglas,  F.A.S., 
Star    Life    Assurance    Society, 
32  Moorgate-street,  B.C. 

1904-    t^Veatberill,  Henry, 

yat tonal  Debt  Office,  E.C. 

1880     tWbittall,  Wm.  Joseph  Hutchings, 
F.A.S., 
18     Airlie-gardens,      Campden- 
hill,  w. 

1905     fWilson,  .John  Sydney, 

Australian  Widows^  Fund  Life 
Assurance  Society,  Melbourne, 
Australia. 

1864       Wilson,  Robert, 

44  Talfourd-rd.,  Cambencell,  S.E. 


Date  of 
l>econiiijg 
a  FeUow. 

1888 


Under 

the 
Charter. 


1899 


1897 


1904 


1884 


1002 


1902 


1902 


1875 


1006 


1874 


fWilson,  Robert,  Jr., 

General     Assurance     Company, 
103  Cannon-street,  E.C. 

Wiu5er,ThomasBoorman,F.R.G.S., 
F.R.X.S., 
81     Shooter' s-hill-road.    Black- 
heath,  S.E. 


fWinter,  Arthur  Thomas, 
Phoenix    Assurance    Co., 
70  Lombard-street,  E.C. 


Ltd., 


fWintle,  Lancelot  Andrewes, 

Economic  Life  Assurance    Soc, 
6  Xeic  Bridge-street,  E.C. 

t  Wood,  Arthur  Barton,  B.  A.,  F.  A.S., 
Sun  Life  Assurance  Co.  of 
Canada,  Montreal,  Canada. 

fWoods,  Ernest,  F.A.S., 
(Teeasceek), 
Guardian   Assurance   Company, 
11  Lombard-street,  E.G. 

fWoolmer,  Alfred  Henry, 

Star    Life    Assurance    Society, 
32  Moorgate-street,  E.C. 

fWorkman,  William  Arthur, 

Equitable  Life   Assur.   Society, 
Mansion-house-street,  E.C. 

fWorthington,  William, 

Royal  Insur.  Co.,  Ltd.,  Liverpool. 

fWyatt,  Frank  Bertrand,  F.A.S., 
(Ex-Pbe3Idest), 
Clergy  Mutual  Assurance  Soc, 
2  4"  3  The  Sanctuary,  S."W. 

fYoung,  Arthur  Stanley, 

Metropolitan     Life     Assurance 
Society,  13  Moorgate-street,  e.c. 

Young,     Thomas     Emley,     B.A., 
F.R.A.S.,      (Past-Pbesidekt, 
1896-8), 
108  Evering-road,   Stoke   Xew- 
ington,  x. 


ASSOCIATES. 


Those  marked  t  or  Z  have  passed  two  or  three 
Those  viarled  (2)  have  been  exempted  ituder  the  Lge- 


of  the  four  Examinations  of  the  Institute, 
laws  from  the  Examinatio)is  in  Parts  I  and  II. 


Date  of 
becoming  an 
Associate 

1900  -Adams,  Cecil  Francis, 

Neic  Zealand  Insurance  Co., 
Accident  Branch,  Palmersicn 
North,  New  Zealand. 

1908     =Ad(ley,  Leonard, 

Clergij  Mutual  Assurance   Soc, 

2  4"  3  The  Sanctuary,  S.W. 

1869     -  Adey,  Theodore  Henry, 

Scottish    Provident    Institution, 

3  Lombard-street,  E.C. 

1908     -  Alder,  ISIilton  Cromwell, 

Jlutual  Life  4*  Citizens'  Assur- 
ance Co.,  Limited,  Sydneif, 
Australia. 

1908     -  Anderson,  Robert  Duncan, 

■45  Southbrook-road,  Lee,  S.E. 

1899     -  Ansell,  Georo;e  Frederic,  , 
National  Debt  Office,  E.C. 

1904     2  Ashley,  Charles  Henry, 

British  Widows'  Assurance  Co., 

1  Old-street,  E.C. 
1883     -  Ashley,  John  Geo.,  M.A., 

War  Office,  S.w. 

1901  ■■'  Ashton,  William  Richard, 

Commercial  Union  Assur.  Co., 
21-,  25  Sc  26  Cornhill,  e.c. 

1904  ^Atkins,  Leonard  George, 

Law  Union  ,.^-  Crown  Insurance 
Co.,  126  Chancery-lane,  W.C. 

1881     -  Ayling,  Charles  Stephen, 

Commercial  Union  Assur.  Co., 
26  Neiv  Bridye-street,  e.g. 

1905  -  Bain,  William  Algernon, 

Manufacturers  Life  Insurance 
Co.,  Toronto,  Canada. 

1903  -  Ball,  Sidney  Robertson, 

Unylish  and  Scottish  Law  Life 
Assurance  Association,  12  Water- 
loo-place, S.W. 
1905  -  Barford,  Frederick  William,  M.A.. 
Australasian  Temperance  and 
General  Mutual  Life  Assurance 
Society,  Swanston-street,  Mel- 
bourne, Australia. 

1904  -  Barrett,  William  Goodsman, 

United     Kingdom     Temper ani  e 
and  General  Provident  Institu- 
tion, 196  Strand,  w.C. 
1885       Barton,  Arthur, 

Poyal  Insurance  Company,  Ltd., 
Maidstone. 


Date  of 

becoming  an 

Associate. 

1894     3  Barton,  Robert  Whitchurch, 

48     William -street,     Montreal, 
Canada. 

1908     -  Beatty,  Samuel,  B.A., 

142  CoUier-st.,  Toronto,  Canada. 

1901     -  Benjamin,  Stanley  O., 

Australian     Mutual     Provident 
Society,  Sydney,  Australia. 

1908     -Bennett,  Samuel, 

National  Deposit  Friendly  Soc, 
37  Queen-square,  W.C. 

1881       Birks,  Edmund  Alfred, 

Yorkshire  Insurance  Co.,  York. 

1906     -Blake,  Francis  Seymour, 

London  County  Council,  Spring- 
gardens,  s.w. 

1906  2Blehl,  Ernest  M.,  A.M.,  A.A.S., 
Philadelphia  Life  Insurance  Co., 
North  American  Building, 
Philadelphia,  Pa.,   U.S.A. 

1898  '-'Blount.     Edward    Thos.    Joseph, 
F.F.A.,  F.S.S., 

Standard   Life    Assurance    Co., 

3  George-street,  Edinburgh. 
1906     -  Boaor,  Harold, 

33"  Albert-drive,      Low      Fell, 

Gateshead. 
1873     -  Boon,  Gerald  Inglis, 

United  Legal  Indemnity  Insur. 

Soc,  Limited,  222  Strand,  w.c. 

1906     -  Borrajo,  Edward  Joseph  William, 
Prudential  Assurance   Company, 
Holborn-bars,  e.c. 

1908     -  Bradbury,  Algernon  Charles, 

Australian  Mutual  Provident 
Society,  Melbourne,  Australia. 

1889  <-)Bremner, Thomas  William,  F.F.A., 
Mutual  Life  of  New  York 
Building,  Martin-place,  Sydney, 
Australia. 

1905   (■-)  Brodic,  Robert  Raynal,  F.F.A., 

Scottish  Provident  Institution, 
6  St.  Andrew-sq.,  Fdinburgh. 

1907     -Brown,  Arthur  Ewart, 

Metropolitan  Life  Assurance 
Society,  13  Moorgate-street,  E.c. 

1896  (-'  Brown,  George  Andrew, 

Clerical,  Medical  4"  General 
Life  Assurance  Society,  1  King 
William-street,  K.c. 


ASSOCIATES. 


Those  marked  2  or  3  have  passed  tin  or  three 
Those  marled  (2)  hare  been  exempted  under  the  Buf- 


of  the  four  Examinalions  of  the  Institute, 
laws  from  the  Examinations  in  Parts  I  and  II. 


Date  of 

becoming  an 

Associate. 

1899     -  Brown,  Harold, 

Scottish  Union  and  yaiional 
Insurance  Co.,  3  Kinff  William- 
street,  E.c. 

1908     -  Brown,  James,  li.A., 

Friendly  Societies  Office,  Younr/- 
street,  Sydney,  Australia. 

1886   *■-'  Buckley,  Thomas  John  \Vesley, 

9    St.   Andreic-street,    Rollom- 

circus,  E.C. 
1882       Burke,  David,  F.S.S., 

Soyal  Victoria  Life  Insitr.  Co., 

Montreal,  Canada. 

1906     -  Burrows,  George  Eastoe, 

Alliance  Assurance  Co.,  Ltd.. 
Sartholomeic-lane,  E.C. 

1895  ^  Butterfield,  William  Thos.,  A.C.A.. 
9  Market-street,  Bradford, 
Yorkshire. 

1905  '■-'  Cameron,  Finlay  James,  F.F.A., 

Friend.^'  Provident   Institution, 
Bradford,  Yorksh  ire. 
1908     -  Carpenter,  Thomas  B.  Boyd, 

Clergy  Mutual  Assur.  Society, 
2^-3   The  Sanctuary,  S.W. 

1876       Carter,  Eric  Mackay, 

33  Waterloo-street,  Birmingham. 

1906  -  Carter,  George  Stanley, 

Life  Association  of  Scotland,  18 
Bishopsga  test  reel- With  in,  e  C. 

1904  -  Cathles,     Lawrence      Maclagan, 

F.F.A., 
South    Western    Life    Insuranci- 
Co.,  Dallas,  Texas,  U.S.A. 

1905  -  Chubb,  William, 

Sun  Life  Assurance  Company  of 
Canada,  Montreal,  Canada. 

1908     -  Clemens,  Frederic  Broad'jent, 

Alliance  Assurance  Co.,  Ltd., 
Barfholomeio-lane,  E.C. 

1898  -  Coates,  Thomas  Linnaeus, 

Mutual  Life  Insur.  Co.  of  Xeir 
York,  16,  17  <.j-  18  Cornhill,  E.C. 

1904     -  Collier,  Charles  Aubrey, 

6  Old  Palace-yard,  s.w. 

1871       Cook,  Arthur  James,  M.J.I., 

Victoria  Mutual  Assur.  Society, 
Farringdon-street,  E.C. 

1899  ^  Cook,  William  Playfair, 

Guardian  Assurance  Company, 
11  Lombard-street,  E.c 


Date  01 
becoming  an 
Associate. 

1897     -  Coop,  Charles  Rowland, 

United  Kingdom  Temperance  and 
General  Provident  Institution, 
28  Sigh-street,  Birmingham. 

1905  -  Cooper,  John  James, 

Sun  Life  Assurance  Co.  of 
Canada,  Montreal,  Canada. 

1891     -  Coote,  Ernest  Charles, 

Alliance  Assurance  Co.,  Ltd., 
Bartholomeic-lane,  E.C. 

1900     -  Corbett,  Edwin  Somerville, 

Australasian  Temperance  and 
General  Mutual  Life  Assurance 
Society,  Sydney,  Australia. 

1871       Coutts,  Edwin  Arthur, 

Xorfh  British  and  Mercantile 
Insurance  Company,  12  Low- 
pavement,  Xottingham. 

1900  -  Covington,  Oliver  Henrj', 

Prudential  Assurance  Company 
Holborn-hars,  E.C. 

1908    -Coward,  Charles  Ernest,  B.A., 

Estate  Duty  Office,  Somerset 
House,  "w.c. 

1907  -Cowan,  Hugh  Francis,  F.F.A., 

Edinburgh  Life  Assurance  Co., 
26  George-street,  Edinburgh. 

1884       Craig,  Robert  Ale.\ander, 

Abstainers'  and  General  Assur. 
Co.,  Edmund-street,  Birmingham. 

1908  '  Crump,  Percy  C, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C 

1908     -  Dark,  Thomas  Arthur, 

Excelsior  Life  Insurance  Co., 
Toronto,  Canada. 

1906  -  Davis,  Mervyn,  B.A., 

Connecticut  General  Life  In-fur. 
Co.,  Hartford,  Conn.,  U.S.A. 

1908     -  Dawson,  Herbert  John,  B.A., 

Boyal  Military  College,  King- 
ston, Ontario,  Canada. 

1906     -  Defries,  Frederick, 

Union  Life  Branch  of  the 
Commercial  Union  Assurance 
Co.,  1  &  2  Boyal  Exchange- 
buildings,  E.C 

1901  -  Diamond,  George  Frederick, 

City  Mutual  Life  Assur.  Society, 
Hunter-st.,  Sydney,  Australia. 


ASSOCIATES. 


Those  tnarl^ed  2  or  3  have  passed  tivo  or  three 
Those  inarl;ed  (2)  have  lieen  exempted  under  the  Bye- 

Date  of 

becoming  an 

Associate. 

1901   c-i)  Donald,  Alexauder  Graliam,  M.A., 
F.F.A., 
Scottish   Provident    Institution. 
6  St.  Andreif-square,  Edinhitrgh . 

1881       Donaldson,  John, 

Australian  IFidows'  Fund  Life 
Assurance  Society,  Collins-street- 
west,  Melbourne,  Australia. 


of  the  four  Examinations  of  the  Institute, 
laws  from  the  Eiximinations  in  Parts  I  and  II. 

Date  of 
becoming  an 
Associate. 

1905     •'Ellis,  Reginald  George  Gregson, 

12  Mansoii-jA.,  Queen'' s- gate,  S.W. 


1899     -Dongharty,        Harold,        F.S.S.. 
F.C.I. S.,  (Auditor), 

London    and    Lancashire    Life 

Assurance    Company,   66    Sf   67 

CornhiU,  E.C. 
1902     -  Doiist-Sniith,  Ernest  Charles, 

Prudential  Assurance  Company, 

Solhorn-bars,  E.C. 

1881       Dovej,   William    Roadlv,   F.F.A., 
F.A.S., 
62  Weston-park,  Crouch  iLud,  K. 

1905  ^  Downes,  Edward  George, 

Legal  and  General  Life  Assur. 
Society,  10  Fleet-street,  E.c. 

1906  -Downes,  Sidney  Cecil, 

Prudential  Assurance  Company, 
Hollorn-hars,  E.C. 
1870       Dowson,  John, 

Moyal  Ltsur.  Co., Ltd.,  Liverpool. 

1898     -  Doyle,  Arthur  James, 

5i  Bourke-st.,  Sydney,  Australia. 

1908     -  Duffell,  James  Henry, 

Royal  London  Mutual  Insurance 
Society,  Ltd.,  Finsbury  Square, 
E.C. 

1901  •  -  Earle,  Arthur  Percival, 

Columbian  National  Life  Insur. 
Co.,  176-180  Federal-st.,  Boston, 
Mass,   U.S.A. 

18G8        Eaton,  Henry  William, 

Liverpool  4'  London  ^'  Globe 
Insurance  Company,  William- 
street,  Neio  York,  U.S.A. 

1904  -  Ecroyd,  Cuthbert  W., 

Friends'  Provident  Institution, 
Ocean  Chambers,  44-  Waterloo- 
street,  Birmingham, 

1905  -  Elderton,  Robert  Lapidge, 

National  Provident  Institution, 
48  Gracechurch-street,  e.c. 

1907  -  Eldridge,  Ernest  Edward  Booth, 

National  General  Insurance  Co., 
King's  House,  King-street,  e.g. 


1872  -  Evans,  William,  F.F.A.,  F.R.S.E., 

38  Morn  ingside-pa  rk,  Fdinbu  rgh . 

1905  -  Farmer,  Ernest  Chattock, 

London,  Fdinburgh  S^  Glasgow 
Insurance  Co.,  Ltd.,  Fusion- 
square,  y.AV. 

1896  -  Featherstouehangh,  William  Irwin, 

Commercial  Union  Assurance 
Co.,  24,  25  4"  26  CornhiU,  E.C 

1903     -  Ferguson,  Colin  C,  B.A., 

Great  West  Life  Assurance  Co., 
Winnipeg,  Manitoba,  Canada. 

1906  -  Fielder,  William  Crowhurst, 

Atlas  Assurance  Company,  Ltd., 
92  Cheapside,  E.G. 

1905     3  File,  Lome  K.,  B.A.,  F.A.S., 

Imperial  Life  Assurance  Co.  of 
Canada,  Toronto,  Catiada. 

1897  -  Fiudlay,AlexanderWynaud,LL.D., 

Prudential  Assurance  Com.pany, 
Solborn-bars,  E.C. 

1902     -  FitzGcrald,  Charles  Reginald, 

State  Mutual  Life  Assur.  Co., 
Worcester,  Mass.,  U.S.A. 

1901  -  FitzGerald,  William  George,  B.A., 
147  Macpherson-avenue,  Toronto, 
Canada. 

1890  (2)  Fox,  Charles  Edward,  F.F.A., 

Standard  Life  Assurance  Co., 
83  King  William-street,  e.g. 

1886  <-'  Fox,  Morris,  F.A.S., 

New  Zealand  Government  Life 
Insurance  Dept.,  Wellington, 
New  Zealand. 

1894     -  Eraser,  Thomas  John, 

Australian  Alliance  Assurance 
Company,  Melbourne,  Australia, 

L907     -Fulford,  William  John, 

Prudential  Assurance  Company, 
Solborn-bars,  e.g. 

1901   (-)Gaff,    William    Robertson,    C.A., 
F.F.A., 
54  New  Broad-street,  B.C. 

1873  -  Gage,  Uriah  Woodard, 

NorthBritish  Sf  Mercantile  Insur. 
Co.,  61   Threadneedle-st.,  E.G. 


ASSOCIATES. 


Those  marled  2  or  3  hare  passed  two  or  three  of  the  foxtr  Examiiiations  of  the  Institute. 
T%ose  marked  (2)  hare  leen  exempted  under  the  Bye-lares  from  the  Examinations  in  Parts  I  and  II. 


Pate  of 

be\.-omine  an 

Associate. 

1895     -  Galwey,  Charles  Edmund, 

yeic  Zealand  Government  Life 
In.ntrance  Dept.,  Wellington, 
New  Zealand. 

1893     -  Gardiner,  Robert  Edward, 

Sun  Life  Assurance  Society,  63 
Thread  needle-street,  E.C. 

1SS5     -  Gayford.  Herljert  Stunnard, 

Northern  Assurance  Company, 
Ltd.,  1  Moorgate-street,  E.C. 

1899     ^  Gibb,  James  Burnett,  F.F.A., 

Penn  Mutual  Life  Insce.  Co.  of 
Philadelphia,  923  Chestnut-st.. 
Philadelphia,  Pa.,  U.S.A. 

1871     -  Glennie,  William  Gordon, 

Scottish  Union  Jf  National Insur. 
Co.,  3  King  William-street,  E.c. 

1897     -  Goggs,  Frank  Sidney, 

Scottish  Metropolitan  Life Assur. 
Co.,  Ltd.,  25  St.  Andreic-sq., 
Edinburgh. 

1882       Goldman,  Leopold,  F.S.S., 

North  American  Life  Assurance 
Co.,  North  American  Life 
Building,  112-118  King-street- 
west,  Toronto,  Canada. 

1901  '  Goodman,  Gilbert, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1897     -  Goodwyn,  John, 

Ocean  Accident  and  Guarantee 
Corporation,  Ltd.,  131  Pitt-st., 
Sydney,  Australia. 

1905     -  Gould,  W.  H.,  M.A., 

Volunteer  Stale  Life  Tnsurance 
Co.,  Chattanooga,  Tennessee, 
U.S.A. 

1908  P'  Graham,  George,  Jr.,  F.F.A., 

Capitol  Life  InsuranceCompany, 
Denver,  Colorado,  U.S.A. 

1908  <■-'  Granger,  Charles  Keith,  F.F.A., 

City  of  Glasgow  Life  Assurance 
Co.,  30  Eenjield-street,  Glasgow. 

1902  -  Gray,  Robert  Alexander,  B.A., 

324  Marlcham-street,  Toronto, 
Canada. 

1868       Greig,  John  Andrew, 

Sun  Life  Assurance  Society,  60 
Charing-cross,  s.w. 


Date  of 

becomin^r  an 

Associate. 

1907  -  Gunningham,  Sidney  Joseph,  B.Sc., 

Ecclesiastical  Commission,  Mill- 
hank,  s.'W. 

1903     -  Hall,  John  Bertram,  A.A.S., 

Dominion  Life  Assurance  Co.. 
Waterloo,  Ontario,  Canada. 

1905     ^Hallman,  M.  S.,  F.A.S., 

Mutual  Life  Assurance  Company 
of  Canada,  Waterloo,  Ontario, 
Canada. 

1905     -  Hammond,  Reginald, 

British  Equitable Assur. Co.,Ltd., 
1,  2  cj-  3   Queen-street-place,  E.c. 

1869       Hanu,  Robert  George,  F.A.S., 

Equitable  Life  Assur.  Soc.  of 
the  United  States,  120  Broadway, 
New  York. 

1894:     -Hardcastle,    Edward    Eilgington, 
M.A.,  F.A.S., 
Union  Central  Life   Office,  Cin- 
cinnati, Ohio,  U.S.A. 

L900     -  Harding,  Harry  Burnard, 

Commercial  Union  Assur.  Co., 
26  New  Bridge-street,  E.C. 

1908  -  Hamack,  Frederick  William, 

Sceptre  Life  Association,  Ltd., 
40  Finsbury-patement ,  E.c 

1907     -  Harris,  Ernest  Arthur, 

40  Lambert-rd.,Brixton-hill,s.vr. 

1896     ^  Harris,  Frederick  Joseph, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

L897     -  Haycraft,  William  Melhuish, 

Prudential  Assurance  Company, 
Mol born-bars,  e.c. 

'.  897  -  Hazell,  James  Stanley,  (Auditob), 
National  Provident  Institution, 
48  Gracechurch-street,  E.G. 

1895     -  Heness,  Leonard  Thomas, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C 

1878       Henrj-.  Alfred,  F.C.A., 

Throgmorton-house,  Copthall- 
a'venue,  E.c 

1894     -  Hollingworth,  Albert  Charles, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 


ASSOCIATES. 


Those  nuirlced  2  or  3  have  passed  two  or  three  of  the  four  Examitwtions  of  the  Institute. 
Those  marked  (2)  have  been  exempted  under  th«  Bye-laws  from  the  ExaviiiMtions  in  Parts  I  and  II. 


Date  of 

bPcomins  au 

Associate. 

1907  -Holness,  Arclilbald  Stephen, 

Phoenix  Assura)ice  Co.,  Ltd., 
70  Lombard-street,  E.C. 

1883       Holt,  Edward  Hallett, 

JLaio  Life  Assurance  Societif, 
187  Fleet-street,  E.C. 

1898  -  Howell,  Clias.Edwaid,M.A.,LL.U., 

Standard  Life  Assurance  Compi/., 
59  Lawson-street,  Lullin. 

1899  •*  Hudson,  Alfred  James, 

Xorthern  Assurance  Companj/, 
Ltd.,  1  Moorgate-street,  E.C. 

1908  -  Hmnplu-ys,  John  Alfred, 

National  Mutual  Life  Assurance 
Society,  39  King-street,  Cheap- 
side,  E  C. 

1907     -  Humphry,  Edmund  William, 

Life  Association  of  Scotland, 
18  Bishopsgate-st.-Within,  E.C. 

1875  Hunt,  Richard  Aldington,  F.S.S., 

Wesleyan  S^'  General  Assur.  Soc, 
Steelhouse-lane,  Birmingham. 

1893  *■-' Hunter,    Arthur,    F.F.A.,   F.A.S., 
F.S.S., 
I^ew    YorJc  Life  Insurance   Co., 
346  Sf  348  Broadway,  New  York, 

U.S.A. 

1902     2  Hunter,  Eobertson  G.,  F.A.S., 

161    Devonshire-street,    Boston, 

U.S.A. 
1887     -  Hunter,  Samuel, 

66  St.  Latvrence-road,  Clontarf, 

Dublin. 

1889  '2'  Jacobs,  Frederick  Job, 

Australian  Mutual  Provident 
Society,  Sydney,  Australia. 

1876  -  James,  George  Trevelyan, 

12  Waterloo-place,  S.W. 
1905   '■-'  Jamieson,  Charles  William  Steele, 
F.F.A., 

Scottish   Amicable   Life   Assur. 

Society,  1   Threadneedle-st.,  E.c. 
1 905     ■*  Jefferson,  John  Arthur, 

Britannic  Assurance   Co.,  Ltd., 

Broad-st. -corner,  Birmingham. 

1871       Jellicoe,    George    Rogers, 

Eagle  Insurance  Company,  79 
Pall-mall,  s.w. 

1883       Jerman,  Richard, 

Commercial  Union  Assurance 
Company,  Hxeter. 


Associate. 

1908     -  Jerrold,  Allan  Lamau, 

64  Ruede  la  Tour,Pavis{XVIe.), 
France. 

1896  -  Jobson,  Alexander, 

Challis  House,  Martin  Place, 
Sydney,  Australia. 

1894     -  Johnston,  Frederick  H.,  F.A.S., 

Prudential  Life  Insurance  Co. 
of  America, Newark, N.J. ,  U.S.A. 

1903  -  Jones,  Leonard  Alexander  Mouat, 
Commercial  Union  Assur.  Co., 
24,  25  4"  26  Cornhill,  E.c. 

1903     -Jones,  Wallace  Mouat, 

General  Peversionary  tj'  Invest- 
ment Company,  Limited,  26  Pall- 
mall,  s.W. 

1898     -  Kaufman,  Henry  X.,  A.A.S., 

Phoeni.v  Mutual  Life  Insurance 
Co.,  Hartford,  Connecticut, 
U.S.A. 

1876       Kearry,  Joseph, 

44  Chart  wood-street.  Pel  grave- 
road,  s.W. 

L899     3  Kelly,  John  Joseph, 

Mutual  Life  Sf  Citizens'  Assur. 
Co.,  Ltd.,  Sydney,  Australia. 

1897  "  Kemp,  Julian  Ernest  Sandford, 

Fagle  Insurance  Company,  79 
Pall-mall,  S.W. 

1902  -Kilffour,  David  Errett,  M.A., 
F.A.S., 

North  American  Life  Assurance 
Co.,  Toronto,    Canada. 

1874       King,  Arthur  Thomas,  I.S.O., 
National  Debt  Office,  e.c. 

1882     -  King,  William  Alfred, 

Northern  Assurance  Co.,  Ltd., 
1  Moorgate-street,  E.C. 

1908  <-'  Kyd,  James  Gray,  F.F.A., 

Northern  Assurance  Co.,  Ltd., 
1  Union-terrace,  Aberdeen. 

1907     -  Laing,  John  Morrison, 

Mutual  Life  Assurance  Co.  of 
Canada,  Waterloo,  Ontario, 
Canada. 

1893     -  Laing,  William  Claud, 

North  British  and  Mercantile 
Insurance  Company,  61  Thread- 
needle-street,  E.C. 


ASSOCIATES. 


Those  marked  2  or  Z  have  passed  two  or  three  of  the  four  Examinatwns  of  the  Institute. 
Those  imrked  (2)  have  been  exempted  under  the  Bye-laws  from  the  Examinations  in  Parts  I  and  II. 


Co. 


Date  of 
becoming  au 
Associate. 

1903  -  Laird,  John  ilehiii,  B.A., 

London     L^fe      In.surance 
London,  Ontario,  Canada. 

1897     -  Lane,  Arthur  Vere,  B.A., 

Legal  ^'  General  Life  Assur- 
ance Societtf,  217  West  George- 
street,  Glasjow. 

1905     ^Lanjstaff,   James   Miles,    F.A.S., 
C.A.  (Ont.i, 
666     Bathurst-street,      Toronto, 
Canada. 

1907     -  Langstaff,  Milton  Palmer, 

Continental  Life  Lnsuranve  Co., 
Toronto,  Canada. 

1905  -Latham,  Bertrand, 

Australian  Mutual  Provident 
Society,  Melbourne,  Australia, 

1906  <->  Latta,  Alexander,  F.F.A., 

Guardian  As.^urance  Company, 
28  King-st.,  Covent-garden,  w.c. 

1899     -  Lawton,  George  Herbert, 

Clerical,  Medical  ^-  General  Life 
Assurance  Society ,  15  St.  Jamei'i- 
square,  s.W. 

1905     -Leigh,  Samuel  George, 

Refuge  Assurance  Co.,  Oxford- 
street,  Manchester. 

1879       Leitch,  Alexander, 

Scottish  Provident  Lnstitution, 
3  Lombard-street,  B.C. 

1897     -  Le  Maitre,  Frank  William, 

Sun  Life  Assurance  Society,  63 
Threadneedle-street,  E.C. 

1885  Leveaux,  Arthur  Michael,  F.S.S  , 
Regi.stry  of  Friendlif  Societies, 
Central  Office,  28"^  Abingdon- 
street,  We-^tminster,  s.w. 

1907  -  Levey,  Ralph, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 
1907     -  Ley,  James, 

Office  of  the  Actuary  for  Friendly 
Societies,  Melbourne,  Australia. 

1868       Litchfield,  Edward, 

cjo  Messrs.  Knox  ^'  Service,  41 
St.  Vincent-place,  Glasgotv. 

1876     -  Lucey,  Herbert, 

General  Assurance  Company, 
103  Cannon-street,  E.C. 


Bate  of 

becoming  an 

Associate. 

1890  '-'Lugton,  Hugh,  F.F.A., 

Xorth  British  and  Mercantile 
Lnsurance  Co.,  61  Threadneedle- 
street,  E.C. 

1900     3  McArthur,  Harry  de  C, 

Box  282,  Dunedin,  Xeic  Zealand. 

1867       Macdonald,  William  Rae,  F.F.A., 
Scotti.^h  Metropolitan  Life  Assur. 
Co.,  Limited,   25    St.    Andrew- 
square,  Edinburgh. 

1882  3  McDougald,  Alfred, 

Phoenix  Assurance  Co.,  Ltd., 
70  Lombard-street,  E.C. 

1905     -  Macfarlane,  James  Allan, 

Monarch  Life  Assurance  Co., 
IVinnipeg,  Manitoba,  Canada. 

1884       Mackay,  Alexander, 

Law  Union  Jj-  Crown  Lnsur.  Co., 
126  Chancery-lane,  "W.C. 

1905     ^  ^[cKechnie,  James  Baldwin,  M.  A., 
F.A.S., 
Manufacturers    Life    Lnsurance 
Company,  Toronto,  Canada. 
1896     -  Macmillan,  John  Campbell, 

Apart  ado  Postal  827, MexicoD.  F. 

L905     ^^McPhail,  Frederick  Charles, 

Colonial  Mutual  Life  Assurance 
Soc,  Ltd .,  Melbourne,  Australia. 

1883  -  Makeham,  William  Reed, 

Alliance  Assurance  Co.,  Ltd. 
(Lmperial  Life  As.iurance  Fund), 
47  Chancery-lane,  w.c. 

1905     -  Makepeace,  Francis  Lucas,  B.A., 
229  Xorwood-rd.,Serne-hill,s.E. 

1880       Manwaring,  Henry, 

Xafional  Debt  Office,  E.C. 

1896     -  Martin,  Sidney  George, 

Xational  Mutual  Life  Assoc,  of 
Australasia,  Ltd.,  295  Queen- 
street,  Brisbane,  Australia. 

1397     -  Mascall,  Alfred  John, 

Standard  Life  Assurance  Co., 
3  Pall-mall  Fast,  s.W. 

1004     =  Maudling,  Reginald  G., 

c  o.  T.  G.  Ackland,  Esq., 
5  ^'  6  Clement's  Lnn,  Strand,  w.C. 

1900     -  Maunder,  George  Harvard, 

National  Mutual  Life  Assur. 
Society,  39  King-st.,  Cheapside, 
B.C. 


ASSOCIATES. 


Those  marked  2  or  3  iMve  passed  two  or  three  of  the  four  Examinations  of  the  Institute. 
Those  'Marked  (2)  have  hcen  exempted  itnder  the  IJye-laws  from  the  Examinations  in  Farts  I  and  II. 


Date  of 

becoming  an 

Associate. 

1902  <•-)  Maxwell,  Benjamin  Boll,  F.F.A., 

Scottish  lEquifalle  Life  Assirr. 
Society,  28  St.  Andrew-scjuare, 
lEdinlurgh. 

1890     '  Meade,  Gerald  WiUougliby, 

North  British  ^-  Mercantile 
Insurance  Company,  61  Thread- 
needle-street,  E.C. 

1896     "  Merfield,  Percy  Henry, 

Law  lAfe  Assurance  Society, 
187  Fleet-street,  E.c. 

1871-       Miller,  John  W.,  F.S.S., 

Scottish  Widoius'  Fund  and  Life 
Assur.  Sac,  28  Cornhill,  e.c. 

1905     "  Monilaws,  William  Barrington, 

Scottish  Frovident  Institution, 
3  Lombard-street,  E.c. 

1879       Monilaws,  William  Macgeorge, 

Scottish  Frovident  Institution , 
3  Lomhard-street,  E.c. 

1905  -  Monkhouse,  Charles  Cosmo,  B.A., 
Clerical,  Medical  and  General 
Life  Assuratice  Society,  15  Si. 
James's-square,  S."W. 

1877       Moon,  James,  J. P., 

Prudential  Assurance  Company. 
30  Dale-street,  Liverpool. 

1877       Moon,  John, 

Parkhwrst,  Didslury,  Man- 
chester. 

1879       Moon,  Sidney  Norman  Laming, 

Cohouhian  National  Life  Insur- 
ance Company,  17G-1S0  Federal- 
street,  Boston,  Mass.,  U.S.A. 

1903  "  Moore,  George  Cecil, 

Imperial  Life  Assurance  Co.  of 
Canada,  Toronto,  Canada. 
1905     -Moore,  George  Edward, 

Au.stralian  Widows'  Ftind  Life 
Assurance  Society,  Melbourne, 
Australia. 

1905     -  Moore,  Gerald  Leslie,  A.C.A., 

b8  Fosebery-road,3Iuswell-hill,y. 

1898     -Moore,  Joseph  Patrick, 

Mutual  Life  4'  Citizens'  Assitr- 
ance  Co.,  Ltd.,  Sydney,  Australia. 

1871     -  Moore,  Eoderick  Mackenzie, 

United  Kingdom  Temperance  and 
General  Provident  Institution, 
196  Strand,  w.c. 


Date  of 
becoming  an 

Associate. 

1900  -  Nash,  Alfred  Charles, 

Clerical,  Medical  and  General 
Life  Assurance  Society,  15  St. 
James's-square,  S."W. 

1897     "  Newling,  Sidney  Wallis,  B.A., 

Woodleigh,  South  Woodford, 
Essex. 

1905  -Newnham,  Ernest  Whiftln, 

Prudential  Assurance  Company, 
Holborn-hars,  E.C 

1907  (2)Nicholl,  Charles  Carlyou, 

B.A.,  F.F.A., 
Foyal   Exchange   Assce.    Corp., 
Boyal  Exchange,  E.C. 

1903     ^Nicholls,  Arthnr  William, 

Australian  Mutual  Provident 
Society,  Brisbane,  Australia. 

1884       NicoU,  John,  F.F.A,, 

Life  Association  of  Scotland, 
82  Princes-street,  Edinburgh. 

1883       Orr,  Lewis  Potter,  F.F.A., 

Scottish  Life  Assur.  Co.,  Ltd., 
19  St.  Andrew-sq.,  Edinburgh. 

1908  -  Osborne,  William  Arthur, 

Guardian  Assurance  Comp)any, 
11  Lombard-street,  E.c. 

1908    -  Owen,  David  John,  B.A., 

Commercial  Union  Assur.  Co., 
26  New  Bridge-street,  E.c. 

1906  '-iPadday,  Percy  King,  F.F.A., 

Scottish  Metropolitan  Life 
Assurance  Co.,  Ltd.,  8  King-st., 
Cheapside,  E.c. 

1895     -  Pagden,  Lionel  King, 

Union  L,ife  Branch  of  the  Com- 
mercial Union  Assur.  Co.,  1  4'  2 
Boyal  Exchange-buildings,  e.c. 

1864.       Panton,  Edward  Henry, 

50  Wood-vale,  Forest  Sill,  s.E. 

1901  ^Papps,    Percy   Charles   Herbert, 

F.A.S., 
Mutual  Benefit  Life  Instir.  Co., 
Newark,  New  Jersey,  U.S.A. 

1895     -  Paradice,  William  Henry, 

Australian  Midual  Provident 
Society,  Sydney,  Australia. 


ASSOCIATES. 


These  inarl:ed  2  or  3  have  passed  tiro  or  three  of  the  four  Examinations  of  the  Institute. 
Those  marlced  (2)  have  been  exempted  under  the  Bye-lavjs  from  the  Examinations  in  Parts  I  and  II. 


Date  of 
becoming  an 
Associate. 

1869       Park,  David  Francis,  C.A.,  F.F.A., 

Credit  Fonder  of  Maitritius, 
Ltd.,  12  King  WilUam-st.,  E.C. 

1007     -  Parker,  Jolm  Gbwaiis, 

Imperial  Life  Assurmtce  Co.  of 
Canada,  Toronto,  Canada. 

1905  -  Paton,  Albert  George, 

London  Assurance  Corporation, 
7  Royal  Exchange,  e.c. 

1898  C-'Pearce,  Henry  John,  F.F.A., 

Scottish  Amicalle  Life  Assurance 
Society,  1   Threadneedle-st.,  E.C. 

1899  2  peele,  Thomas, 

Universal  Lnsur.  Loan  Sf  Invest- 
ment Co.,  Ltd.,  New  Briggate, 
Leeds. 

1900  -  Peters,  Charles  Furness, 

L'pooL  Tictoria  Legal  Friendly 
Society,  St.  Andrew-street,  E.c. 

1997     -  Phillips.  Tiiomas  Ashley, 

New  York  Life  Insurance  Co., 
346  4'- 348  Broadwai/,  New  York, 
U.S.A. 

1908     -  Pickup,  .John  Richardson, 

National  Provident  Institution, 
48  Gracechurch-street ,  E.C. 

1902     -  Pigrome,  George  Davey, 

Prudential  Assurance  Company, 
Holhorn-hars,  E.C. 

1899     =  Pipe,  Sidney  Herbert, 

808  Temple  Building,  Toronto, 
Canada. 

1906  2  Portch,  Albert  Garfield,  F.A.S., 

Canada  Life  Assurance  Co., 
Toronto,  Canada. 

1890     3  Powell,  Alfred, 

Alliance  Assurance  Company, 
Limited,  Bartholomeiv-lane,  E.c. 

1869       Pringle,  James,  C.A.,  F.F.A., 

42  Lrumsheugh- gardens,  JEdin- 
hurgh. 

1884       PuUar,  James,  F.F.A., 

Colonial  3Iutual  Life  Assurance 
Society,  Melhourne,  Australia. 

1881       Purves,  Thomas  Peter, 

New  York  Life  Insurance  Com- 
2Jany,  Sydney,  Australia. 


Date  of 
becoming  an 

Associate. 

1904  (2)  Rankin,     John     Adam,     F.F.A., 

Edinhurgh  Life  Assurance  Co., 
26  George-street,  Edinhurgh. 

1867       Rattray,  Patrick,  C.A., 
Kanishee,  Dunblane. 

1874     "  Ray,  Charles  Richard, 

Commercial  Union  Assur.  Co., 
26  New  Bridge-street,  E.G. 

1905  ^  Raynes,  Harold  Ernest, 

Legal  and  General  Life  Assur- 
ance Society,  10  Fleet-street,  E.G. 

1883       Rea,    Charles    Herbert    Edmund, 
F.R.A.S.,  F.S.S., 
National    Standard    Assurance 
Corporation,  149  Leadenhall-st., 

E.c. 

1898    2  Reid,  Edward  E.,  B.A., 

London  Life  Insttrance  Co., 
London,  Ontario,  Canada. 

1907  -  Reynolds,  William  Daniel, 

Prudential  Assurance  Company, 
Solhorn-bars,  E.G. 

1901     -  Rhodes,  Francis,  B.A., 

Royal  Insurance  Company,  I, td,, 
Liverpool. 

1887  '-'  Richardson,  Josephus  Hargreaves, 
F.F.A.,  F.A.S., 
New  Zealand  Government  Life 
Insurance     Department,      Wel- 
lington, New  Zealand, 

1879       Roberts,  Thomas  B., 

Australian  Alliance  Assurance 
Company,  Collins-street,  Mel- 
hourne, Australia. 

1908  -  Robertson,  Bernard, 

Prudential  Assurance  Company, 
Holhorn-hars,  E.c. 

1904     3  Robertson,     Frederick     William. 
F.F.A., 
Yorkshire  Insurance   Co.,  Ltd., 
York. 

1901     ^  Robertson,  James  Leask,  F.F.A., 
Edinburgh  Life  Assurance  Co., 
26  George-street,  Edinburgh. 

1878       Robertson,  William,  F.F.A., 

29  Stafford-street,  Edinhurgh. 

1876       Robinson,  Andrew, 

Sunningdale-park,  Sunningdale, 
Berks. 


ASSOCIATES. 


27iose  inarked  2  or  3  have  jiassed  tivo  or  three  of  the  four  Examinations  of  the  Institute. 
Those  marked  (2)  have  hun  exempted  under  the  Bye-laws  from,  the  Examinations  in  Parts  I  and  II. 

Date  of 
becoming  an 
Associate. 

1885 


Ronald,  Thomas  Robert, 
Zaw  Gvarantee  and  Trust  Soc, 
Lid.,  49  Chancerii-lane,  w.c. 

190-i     -  Rudd,  Alfred  James, 

Australian  Widoics'  Fund  Life 
Assurance  Society,  Grenfell- 
street,  Adelaide,  South  Australia. 

1897     -  Ryley,  Edmund, 

Prudential  Assurance  Company, 
Holborn-hars,  E.c. 

1896     -Sanderson,    Frank,  M.A.,   F.F.A., 
F.A.S.,  F.S.S., 
Canada  Life  Assurance  Company, 
Toronto,  Canada. 

1904  -  Sare,  Thomas  Henry, 

Commercial  Union  Assur.  Co., 
24,  25  4-  26  Cornhill,  e.c. 

1905  3  Savery,  Robert  S.  B., 

Gresham  Life  Assurance  Society, 
Ltd.,  Giselastrasse  1,   Vienna. 

1884       Schooling,  John  Holt, 

FotJierinyay-Iiouse,  Montpelier- 
row,  Twickenham. 

1899  -  Schouten,  Pieter, 

VerzeJcering  Maatschappij , 

"  Arnliem''  Statioas-plein,  17, 
Arnhem,  Solland. 

1906  (-)  Scott,  Albert  George,  (ArciTOE), 

Lnylish  and  Scottish  Law  Life 
Assur.  Association,  12  Waterloo- 
place,  S."W. 

1873       Scott,  Ernest  Willem,  F.A.S., 

Algemeene  Maatschappij  va7i 
LecensverzeJcering  en  Lijfrente, 
Damrak,  74,  Amsterdam. 

1904    3  Searle,  Ai-thur  Joseph, 

English  cj*  Scottish  Law  Life 
Assurance  Association,  12 
Waterloo-place,  s.w. 

1861     -  Searle,  Thomas  John, 

Mansion  -  house  -  chambers, 
Bucklershury,  E.C. 

1900  -  Searls,  Edwin  Richard, 

l^orthern  Assurance  Company, 
Ltd.,  1  Moorgate-street,  e.c. 

1900     -  Sharpe,  Edgar  Cecil  Engledue, 

London  Life  Association,  Ltd., 
81  King  William-street,  E.c. 


Date  of 
becoming  an 
Associate. 

1907  <-'  Shearer,  Gilbert  Edward,  F.F.A., 

Scottish  Provident  Institution, 
3  Lombard-street,  E.C. 

1894     ^Sheppard,  Herbert  Norman,  B.A., 
F.A.S., 
Some  Life  Insurance  Company, 
2o6Broadway, New  York,  U.S.A. 

1897  -  Shimmell,  James  Edward,  F.S.S., 

Un  ited  Frovident  Assurance  Co., 
Ltd.,  96  Oxford-rd.,  Manchester. 
1896     =  Shlager,  Joseph, 

Fquifable  Life  Assurance  Society 
of  the  United  States,  Mansion- 
house-chambers,  Adderley-street, 
Cape  Town,  South  Africa. 

1903     -  Shovelton,  Sydney  Taverner,  M.A., 

Folruan,Stanhope-av.,Finchley, 
N. 

1905  "  Shute,  Oxenham  Bent, 

National  Provincial  Bank  of 
Fnglaiid,  53  Baker-street,  w. 

1864       Smith,   Howard   Samuel,   F.F.A., 
F.C.A.,  F.S.S., 
Bank-chambers,    11     Waterloo- 
street,  Birmingham. 

1898  -  Smith,  Robert  Parker, 

Boyal  Insurance  Company,  Ltd., 
Liverpool. 
1907  <2)  Smith,  John  Tasker,  F.F.A., 

Britannic  Assurance.  Co.,  Ltd., 
178  Avenue-parade,  Aecrington. 

1906  -  Smither,  Herbert  Buxton, 

University  Life  Assurance  Soc, 
25  Pall-mall,  S.W. 

1905     -  Somerville,  Walter  Harold, 

Mutual  Life  Assur. Co. of  Canada, 
Waterloo,  Ontario,  Canada. 

1871       Spencer,  Robert  James,  F.S.S., 
75  King's- road,  Southsea. 

1868       Spens,  William  George, 

44  Albany -street,  Edinburgh. 

1866       Stark,  William  Emery, 

Chapel-walks,  Manchester. 

1878       Stevenson,  Charles, 

9  Albert-square,  Manchester. 

1880       Stock,  Edward  James, 

National  Mutual  Life  Assoc,  of 
Atistralasia,  Melbourne,  Aus- 
tralia. 


ASSOCIATES. 

Those  marled  2  or  3  hare  passed  Iwo  or  three  of  the  four  Examinations  oj  the  Institvte. 
Those  marked  (2)  hare  been  exempted  under  the  Bye-Jaws  fro-m  the  Examinations  in  Parts  I  and  II. 


Date  of 
becomine  an 
Associate. 


1906 


1905 


1896 


1905 


1905 


1904 


-  Story,  Cyril  Lionel  William  Steane, 
Norwich  Union  Life  Insurance 
Society,  71  ^  72  King  William- 
street,  E.C. 

-  Strong,  Allan  Wilmot, 
Sun     Life     Assurance     Co.     of 
Canada,  Montreal,  Canada. 

-Stuckey,  Jos.  James,  il.A., 

Salisbury  Chambers,  49a  King 
William-street,  Adelaide,  South 
Australia. 

-  Stuckey,  Reginald  Robert, 
Australian    Mutual     Provident 
Society,    Adelaide,    South   Aus- 
tralia. 

-  Sturt,  Herbert  Rothsay, 
Phoenix    Assurance     Co.,    Ltd., 
70  Lombard-street,  e.c. 

<-'Tatlock,    Jobn,    M.A.,    F.R.A.S., 
F.A.S., 
376     West    Had   Avenue,    Xeic 
York,   U.S.A. 

1893     -  Taylor,  Arthur, 

Guardian  Assurance  Company, 
28  King -street,  Covent-garden, 
w.c. 

1905  -  Thompson,  John  Henry  Reginald, 

Prudential  Assurance  Company, 
Holborn-hars,  E.C. 

1906  3  Thompson,  John  Spencer, 

Mutual  Life  Insurance  Co.  of 
New  York,  Neio  York,  U.S.A. 

1906     -  Thomson,  Frederick  Robert  T., 

Laic  Union  ^-  Crown  Insur.  Co  , 
126  Chancery-lane,  w.c. 

1904  (2'  Thomson,  John  Walter,  F.F.A., 

Scottish  Life  Assur.  Co.,  19  -SY. 
Andrew-square,  Edinburgh. 

1883     -  Titmuss,  Walter  George, 

Alliance  Assur.  Co.,  Ltd.  (Pro- 
vident Life  FundJ,  50  Eegent- 
street,  w. 

1905  -Tonzel,  Philip  Duncan, 

Australian  Mutual  Provident 
Society,  Melbourne,  Australia. 

1905     ^  Townley,  Ebenezer  William, 

National  Mutual  Life  Assurance 
Soc,  39  King-st.,  Cheaps ide,  E.C. 


Date  of 
becoming  an 
Associate. 

1902     3  Traversi,  Antonio  Thomas, 

Friendly  Societies'  Department, 

Wellington,  New  Zealand. 

1883  Tregaskis,  George  Alfred, 

Sand-in-Mand  Insurance  Office, 
26  Neic  Bridge-street,  E.C. 

1894     ^Trenerrv,    Charles    Farlev,    B.A. 
D.Sc., 
University    of   London,    South 
Kensington,  s."SV. 

1905     -  Tally,  Arthur  Patrick  Thomas, 

Gresham  Lfe  Assurance  Society, 
Ltd.,  Sharia  Suleiman  Pacha, 
Cairo,  Kgypt. 

1891     ^Turnbull,    A.    D.   Lindsav,   C.A., 
F.F.A.,  F.C.I.S., 
4  Bishopsgate-sireet-Within,  E.G. 

1907     3  Turner,  Sidney,  B.A., 

20   Minster-road,    Cricklewood, 

1907  -  Underwood,  Reginald  Edward, 

Clerical,  Medical  and  General 
Life  Assurance  Society,  15  St. 
James' s-square,  s.W. 

1884  Vian,  William  Collett, 

Bailway  Passenger^  Assurance 
Company,  64  Cornhill,  E.C. 

1884  Vincent,  Frederick  James,  F.S.S., 
London,  ^Edinburgh  cj*  Glasgow 
Assurance  Co.,  Ltd.,  Euston- 
square,  X-W. 

1899     -  Vokins,  George  Alfred, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1908  -  Walker,  Dwight  A., 

Equitable  Life  Assurance  Society 
of  the  Uniied  States,  120  Broad- 
tray,  New  York,  U.S.A. 

1879       Wall,  Walter  George, 

34  Kingsland-road,  B'head. 

1905  -  Wansbrongh,     Thomas    Percival, 

English  and  Scottish  Law  Life 
Assurance  Assoc,  and  British 
Law  Fire  Insurance  Co.,  37 
Queen  Victoria-street,  E.c. 

1906  <■-  Wardrop,  James  Charles, 

Life  Association  of  Scotland, 
18  Bishopsgate-st.-Within,  E.C 


ASSOCIATES. 


Those  marled  2  or  3  liavc  iwased  tvo  or  three 
Tliose  marked  (2)  have  hccn  exempted  nnder  the  Pye- 


Date  of 
becoming  an 

Associate. 


1907 


1903 


1883 


1908 


2  Warren,  Cyril  Ferdinaml, 

Prudential  Assurance  Compani/, 
Solborn-hars,  E.c. 

-  Watberston,  Charles  F.,  B.A., 

War  Office,  s.TV. 

-  Watson,  John  Robertson, 

Brifish  Lair  Fire  Insurance  Co., 
]05  West  Georcfe-sf.,  Glasgow. 


Watt,  Arthur  William. 
&un     Lije     Assurance    Co. 
Canada,  Montreal,  Canada. 


of 


1894    '  Watt,  George, 

Royal  Insurance  Compani/,  Ltd. 
Liver2:)ool. 

1900  (2)  Watt,  James,  W.S.,  F.F.A., 

24  RotJiesaij-terrace,  Edinhnrgh. 


1902 


-  Weatherill,  Charles, 
Scottish  Office,  s.w. 


1894  (2)  Weeks,  Rufns  Wells,  F.A.S., 

Neui  York  Life  Insurance  Co., 
346  Sc  348  Broadivati,  New  York, 
U.S.A. 

1898     MVhigham,    Charles    Frederick, 
F.F.A.,  C.A., 
Messrs.  Moncreiff  Sf  Sorshrugh, 
46  Castle-street,  Edinburgh. 

1908     2  White,  Osborn  Denyer, 

Commercial  Union  Assurance 
Co.,  24,  25  Sf  26  Cornhill,  e.c. 

1897     -  Wickens,  Charles  H., 

Commonwealth  Bureau  of  Census 
and  Statistics,  Melbourne,  Tic- 
toria,  Australia, 

1896     ■  Wilkinson,  Edward  Berkeley, 

24  Maxilla-gardens,  N.  Kensing- 
ton, "W. 

1903     -Wilkinson,  William  Magnay, 

Mutual  LifeS^-  Citizens'  Assurance 
Co.,  Ltd.,  Sydney,  Australia. 


of  the  four  Exnminations  of  the  Institute, 
laies  from  the  Examinations  in  Parts  I  and  II, 

Date  of 
becoming  ail 

Associate. 

1904     '  Williams,  Frederick  Alfred,  F.S.S., 
A.A.S., 
"La   Nacional"    Compania    de 
Sequros  sobre  la  Tida,  Apiartado 
1420,  Mexico  D.F. 

1904  -  Wilson,  Arthur  Benjamin, 

Australian  Mutual  Provident 
Soc,  Wellington,  New  Zealand. 

1900     -  Wilson,  George, 

Standard  Life  Assurance  Com- 
pany,  3  George-st.,  Edinburgh. 

1870     -  Wilson,  Henry  Edward, 

Northern  Assurance  Co.,  Ltd., 
1  Moorgate-street,  E.c. 

1873     2  Windett,  Charles, 

Legal  cf*  General  Life  Assurance 
Society,  10  Fleet-street,  e.g. 

1905  -  Winstanley,  Charles  William, 

North     British     S,'     Mercantile 

Insurance  Co.,  61  Threadneedle- 

street,  E.c. 
1903     -  Wood,  William  Archibald  Porter, 
B.A., 

Canada    Life    Assurance     Co., 

Toronto,  Canada. 
1883       Woodhouse,  Lister,  A.C.A.,  F.S.S., 

City    Comptroller,     Westminster 

City-hall,    Charing    Cross-road, 

w.c. 
1877     -  Woods,  Arthur  Biddle, 

Rock  Life  Assurance  Company, 

15  New  Bridge-street,  E.c. 

1866       Woods,  Bernard, 

Metropolitan  Life  Assurance 
Society,  13  Moorgate-street,  E.c. 

1879       Wornum,  Thornton  Selden, 

Rock  Life  Assurance  Company, 
15  New  Bridge-street,  E.c. 

1903     -  ^^'orth,  Bertram  Oliver, 

Clerical,  Medical  Sf  General 
Life  Assurance  Society,  15  St. 
Jarr.es's-square,  s.w. 

1873       Young,  Alexander  Hunter, 

60  Market -street,  Melbourne, 
Australia, 


STUDENTS, 


Those  marked  1,  2,  or  3  have  ixissed  one,  tico, 
Those  murked  (1)  have  been  exempted  ^mder 


or  three  of  the  four  Exam,inations  of  the  Instit^ite. 
the  Bye-laivs  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 

1892     1  Aaron,  David  Hyaiii, 

Sun  Life  Assurance  Societt/,  63 
Threadneedle-street,  E.c. 

1003     '  Acmu,  Wilfred  Harry, 

15  Lordship-lane,  Wood  Green, 'S. 

1905  '  Agutter,  William  John, 

Prudential  Assurance  Company, 
Holhorn-lars,  E.C. 

1908     '  Aldridge,  Wilfred  Henry, 

24  St.  John's-road,  East  Ham,  E. 

1906  -Allen,    ArtLur    Ormiston,    M.A., 

B.Sc, 
2  Norwood-grove,  Leeds. 

1907  '  Allen,  Sidney,  A.C.A., 

1  Walhrook,  B.C. 

1904     '  Alli.son,  Sinclair  E.,  A.A.S., 

New  York  Life  Insurance  Co., 
346  Sf  348  Broadway,  New  York, 
U.S.A. 

1908  '  Ariuon,  Tbomas, 

Pearl  Life  Assurance  Company, 
London-bridge,  E.G. 

1904  '  Armstrong,  Charles  Henry, 

Imperial  Life  Assurance  Co.  of 
Canada,  Toronto,  Canada. 

1886       Arnold,  Thomas,  Jr., 

British  Equitable Assur.  Co., Ltd., 
1, 2  &  3  Queen-street-jjlace,  B.C. 

1902     '  Asknlth,  Thomas  Nowell, 

London  Life  Association,  Ltd., 
81  King  William-street,  E.C. 

1905  '  Atkins,  Francis  Cuthbert, 

Prudential  Assurance  Company, 
Solborn-bars,  E.C. 

1904     '  Ayscougb,  Ivan, 

Equity  and  Law  Life  Assurance 
Soc,  18  Lincoln' s-inn-fields,  w.C. 


Date  of 
becoming 
a  Student. 

1903 


'  Baggs,  Henry  Ernest, 

English  and  Scottish  Law  Life 
Assurance  AssociatiOH,l2  Water- 
loo-place, s.w. 

1907     1  Bailey,  Frank  Arthur, 

General  Reversionary  Sf  Invest- 
ment Co.,  Ltd.,26  Pall  Mall,  S.W. 

1907     '  Baker,  Sydney  Harry, 

Sun  Life  Assurance  Society, 
63  Threadneedle-street,  E.c 

1907  *!' Bannatyne,  Arthur  Gordon,  B.A., 
19  Westbourne-square,  w. 

1899     -  Barnett,  Isaac, 

North  British  and  Mercantile 
Insurance  Co.,  61  Threadneedle- 
street,  E.C. 

1896     '  Barry,  David, 

Acting  Actuary  for  Friendly 
Societies,  Melbourne,  Australia. 

1908  1  Bazell,  Harry, 
Legal    Insurance    Co.,    Thanet- 
house,  231  ^  232  Strand,  W.C. 
{opposite  the  Law  Courts). 

1907  '1'  Beaven,  Cecil  Livingstone,  B.A., 
Royal  Military  Academy,  Wool- 
toich,  s.E. 

1907  •  Beeston,  Harold  Lewis, 
Prudential  Assurance  Cotnpany, 
Solborn-bars,  E.c. 

1908  1  Bell,  William  Francis, 
Universal  Insurance  Loan  and 
Investment  Co.,  Ltd.,  New  Brig- 
gate,  Leeds. 

1898     *  Bennell,  Samuel  Thomas, 
25  Meath-road,  Ilford. 

1906     ^  Bennett,  Henry  Gordon, 

Australian  Mutual  Provident 
Society,  Melbourne,  Australia. 

1902     '  Biden,  Xorman  Frederick, 

11  Loxcer  Wycombe-rd.,  Neutral 
Bay,  Sydney,  Australia. 

1899     '  Baber,  Walter  Crosbie,  A.A.S.,  1895     '  Bigby,  Robert  Frederick  Mitchell, 

Royal   Victoria  Life  Insur.  Co.    \  General    Assurance     Company, 

of  Canada,  Montreal,  Canada.      \  103  Cannon-street,  E.c. 


STUDENTS. 


Those  marked  1,  2,  or  3  have  passed  one,  two,  or  three  of  the  foxir  Examinations  of  the  Institute. 
Those  tnarked  (1)  liave  been  exempted  under  the  Bye-laws  from  the  Examination  in  Part  I. 


Dale  of 
boconiiup: 
a  Stuileut. 

1900     '  Biiigeman,  Milton  IL, 

Great  West  Life  Assurance  Co., 
Winnipeg,  Manitoba,  Canada. 

1903  1  Binncy,  Charles  Eardley  Wilniot, 
Royal  Exchange  Assurance  Cor- 
poration, Hogal  Exchange,  E.C. 

1905  1  Blackadar,E.  Gordon,  B.A.,A.A.S., 

Canada  Life  Assurance  Co., 
Toronto,  Canada. 

1908     1  Blake,  Leslie  Sarjant, 

10  Onsloiv-road,  Richmond, 
Surrey. 

1887      Blossom,  James, 

24  Grange-crescent,  Sheffield. 

1892     iBoddy,  Henry  Mitchell,  F.S.S., 

Manufacturers  Life  Insurance 
Co.,  Cape  Town,  South  Africa. 

1906  i  Bolt,  Jan  Cornells, 

Middelland-straat  102,  Rotter- 
dam, Holland. 

1902     1  Bowermau,  Judah  Philip, 

Southern  States  3Iutual  Life 
Insur.  Co.,  Charleston,  Kanawha 
County,  West  Tirginia,  U.S.A. 

1897     ^  Bowles,  Francis  Marsh, 

Pearl  Life  Assurance  Company, 
London-bridge,  e.g. 

1891     1  Boyd,  Henry  Norris,  F.F.A., 

City  of  Glasgow  Life  Assurance 
Company,  21  St.  Andrew -sq^uare, 
Edinburgh. 

1905  -  Bradshaw,  Frank  Law, 

Laiv  Guarantee  and  Trust  Soc, 
Ltd.,  49  Chancery-lane,  W.C. 

1899     1  Brady,  John  Francis, 

Mutual  Life  cf  Citizens'  Assurance 
Co.,  Ltd.,  Sydney,  Australia. 

1906  1  Breeds,  Arthur  Hey  wood. 

Prudential  A.ssura7ice  Company, 
Hoi  born-bars,  E.c. 

1908     1  Brenton,  William  Percy, 
Radlett,  Herts. 

1894     1  Brough,  Frank, 

Federal  Life  Assurance  Company , 
Hamilton,  Ontario,  Canada. 

1906     1  Brown,  B.  G.  H., 

Royal  Exchange  Assurance  Cor- 
poration, Royal  Exchange,  E.G. 


Date  of 

becoming 
a  Student. 

1906  1  Brown,  Peter  Gordon, 

Ecclesia-^tical  Commission,  Mill- 
ban/r,  S.W. 

1891     1  Brown,  William  Heron, 

Gresham  Life  Assur.  Soc,  Ltd., 
St.  Mildred' s-house, Poultry, 'E.C. 

1907  ^  Bullwinkle,  Leonard  Albert, 

cjo  T.  G.  Ackland,  Esq.,  5  &  6 
Clement's  Inn,  Strand,  w.c. 

1905     -  Burrows,  Victor  Albert, 

Sun  Life  Assurance  Society, 
63  Threadneedle-street,  e.g. 

1908  ^  Cammack,  Edmund  Ernest,  A. A.S., 

P.O.  Box  1114,  Johannesburg, 
South  Africa. 

1904     1  Canter,  Harold, 

National  Provident  Institution, 
48  Gracechiirch-street,  E.G. 

1903     ^  Capon,  Frank  Christopher, 

Prudential  Assurance  Company, 
Holborn-hars,  e.g. 

1902     ^  Capon,  Geoffrey  William, 

Norwich  Union  Life  Insurance 
Society,  Norioich. 

1907  ^  Carey,  Norman  Lewis, 

Clerical,  Medical  and  General 
Life  Assurance  Society  15  St, 
James' s-square,  s,w. 

1908  '  Carpniael,  Charlton, 

The  Limes,  Ingatestone,  Essex. 

1907     >  Casebow,  Percival  Clear, 

General  Assurance  Company, 
103  Cannon-street,  e.g. 

1907     >  Cashman,  Thomas, 

North  British  and  Mercantile 
Insurance  Co.,  61  Threadneedle- 
street,  e.g. 

1900     '  Chambers,  John  Joseph, 

Neio  Bank,  Pool,  near  Leeds, 

1907     ^  Chandler,  Francis  Philip, 

London  Assurance  Corporation, 
7  Royal  Exchange,  E.G. 

1902     1  Chandler,  Frederick  Joseph, 

Eagle   Insurance    Co.,  79  Pall- 

mall,  s.'w. 

1907     '  Charles,  Ashley  Hyde, 

13  Sotith  Moulton-street,  w. 


STUDENTS. 


Those  marked  1,  2,  or  3  have  passed  one,  two,  or  three  of  the  four  Examinallons  of  the  Institute. 
Those  marked  (1)  have  been  exempted  under  the  Bye-laws  from  the  Examlimtioii  in  Part  I 


Date  of 
becoming 
a  Student. 

1908 


»  Chase,  Harold  Philip, 

Liverpool  and  London  and  Glohe 
Lnsurance  Company,  1   Cornhill, 

E.G. 

1897     >  Cherry,  John  Arnold, 

Chamber  of  London,  Guildhall, 
E.c.     (Reitistated,  1905.) 

1903     1  Cheshire,  Harold  Frank, 

9  Wellington-place,  Hastings, 

1905     '  Clarke,  Herbert  George, 

Australian  Widows'  Fund  Life 
Assurance  Society,  Melbourne, 
Australia. 

1907   (i»  Clarke,  Harold  Thomas,  B.A., 

Clerical,  Medical  and  General 
Life  Assurance  Society,  15  St. 
Jameses-square,  s.w. 

1897     '  Clinton,  George, 

Prudential  Assurance  Company, 
Holborn-bars,  E.c. 

1902     ^  Clinton,  Louis  Ernest, 

Alliance  Assurance  Company, 
Ltd.,  Bartholomew-lane,  B.C. 

1902     -Coates,  Frederick  George, 

Commercial  Union  Assur.  Co., 
26  Neio  Bridge-street,  E.c. 

1901  ^  Cockerton,  John  Leonard, 

Pioneer  Life  Assurance  Co., Ltd., 
67  Lale-street,  Liverpool. 

1895  '  Cogar,  William  Edward, 

Neto  York  Life  Insurance  Co., 
Trafalgar-square,  w.c. 

1899  •  Collins,  Patrick  A., 

Mutual  Life  <Sf  Citizens'  Assur. 
Co.,  Ltd.,  Sydney,  Australia. 

1902  1  Collins,     William     Ernest,     Fell. 

Inst.  Accts.  S.A.,  49a  King 
William-street,  Adelaide,  South 
Australia. 

1896  '  Cook,  Henry  Milton, 

Standard  Life  Assurance  Co., 
I)alhousie-sq.,  Calcutta,  India. 

1900  ^  Cooper,  Bernard  Hugh, 

Prudential  Assurance  Company, 
Holborn-bars,  E.c. 


Date 
liecoming 
a  Student. 

1906  1  Cooper,  John  Lewis, 

Liverpool  and  London  and  Globe 
Insur.  Co.,  1  Dale-st.,  Liverpool. 

1899     1  Cotterill,  William  Ernest, 

Mutual  Life  Association  of 
Australasia,  Ltd.,  Sydney,  Aus- 
tralia.    {Reinstated,  1905.) 

1903  '  Cotton,  Arthur  Sparkes, 

Scottish  Office,  S.W. 

1905     ^  Coutts,  Kenneth  Vawdrey, 

Clergy  Mutual  Assurance  Soc, 
2  Sf  'd  The  Sanctuary,  s.w. 

190-4     •  Cowdy,  Henry  Leslie, 

Scottish  Union  Sf  National  Insur. 
Co.,  3  King  William-street,  E.C. 

1894       Cox,  Edward  William, 

Canada  Life  Assurance  Co., 
Toronto,  Canada. 

1907  ^  Cox,  Harry, 

London,  Edinburgh  and  Glasgow 
Assurance  Company,  Luston- 
square,  N.w. 

1894       Cox,  Herbert  Coplin, 

Canada  Life  Assurance  Co., 
Toronto,  Canada. 

1905     ^  Cox,  Stanley  Nelson, 

Prudential  Assurance  Company, 
Holborn-bars,  E.c. 

1907     '  Crang,  James  Simon, 

77  Blenheim-road,  Waltham- 
stow,  E. 

1887     '  Cross,  Henry  John, 

240  Trinity-rd.,  Wandsivorth- 
common,  S.W. 

1907     '  Currie,  James  Thoin, 

Australian  Mutual  Provident 
Society,  Melbourne,  Australia. 

1907  '  Curtis,  Augustus  Thomas  George, 
London,  Edinburgh  and  Glasgow 
Assurance  Company,  Fusion- 
square,  N.w. 

1904  '  Gushing,  Robertson  Macaulay, 

Sun  Life  Assurance  Company  of 
Canada,  Montreal,  Canada, 

1904     '  Dalrymple,  Alfred  George, 

CanadaLife Assurance  Company ^ 
Toronto,  Canada. 


STUDENTS. 


77iose  ^narked  1,  2,  or  3  have  passed  vik,  two,  or  three  o/  tlie  four  Examinalloiis  of  the  Institute. 
Those  ■marked  (1)  7iai'e  be«ji  exempted  urulei-  the  Bye-laws  from  the  Examination  in  Part  I. 


Date  of 
Ijecoraius 
a  Student. 

1897     '  Dalton,  John, 

London  L>fe  Association,  Ltd., 
81  King  William-street,  E.c. 

18S9     '  Davies,  Hugh  Myddletou, 

Royal  Insur.  Co.,  Ltd.,  Liverj)ool. 

1900  '  Davies,  William  Allison, 

Assistant  Borough  Treasurer, 
Town  Hall,  Birkenhead. 

1906     1  Davis,  Archibald  Percy, 

Sydenham- road,  MarricTcville, 
Sydney,  Australia. 

1891     '  Dawson,  Fi-auk  Aubrey, 

Lcclesiastical  Insurance  Office, 
Limited,  11  JS'orf oik  ■  street. 
Strand,  "w.c. 

1902     -  Deck,  James  Gilbert, 

National  Provident  Institution, 
•48  G-racechurch-streef,  E.c. 

1902     1  Denmark,  Eobert  John, 

Norwich  Union  Life  Insurance 
Society,  Nortcick. 

1901  1  Dent,  Ernest  Edward, 

London  and  Lancashire  Life 
Assurance  Comj)any,  66  4'  67 
Cornhill,  E.C. 

1905  "  Deri-ick,VictorPercival  Augustine, 

Alliance  Assurance  Co.,  Ltd., 
Bartholomew-lane,  E.C. 

189G     !  de  Ville,  Francis, 

Clergy  Pensions  Institution,  11 
Norfolk-street,  Strand,  W.c 

1906  3  Dobbie,  John  Albert. 

Provincial  Normal  School, 
Ottawa,   Canada. 

1890     '  Docker,  Leslie, 

North  British  and  Mercantile 
Insurance  Co.,  61  Threadneedle- 
street,  e.c. 

1906     -  Doueet,  Gerald  Danby, 

Pock  Life  Assurance  Company, 
15  New  Bridge-street,  E.G. 

1906     1  Doyle,  Joseph  Patrick, 

JIntual  Life  4'  Citizens'  Assur-    . 
ance  Co., Ltd.,  Sydney,  Australia.   ; 


Date  of 
becoming 
a  Student. 

]  904     1  Drake,  Charles  Clifford  Hall, 

Prudential  Assurance  Company, 
Holborn-bars,  e.c. 

1905     ^  DuUey,  John  Fi-aucis, 

Prudential  Assurance  Company, 
Solhorn-bars,  B.C. 

1908     ^  Eanies,  George  Stanley, 

Prudential  Assurance  Company, 
Solhorn-iars,  E.c 

1905     ^  Eastcott,  William  Merrill, 

Sun  Life  Assur.  Co.  of  Canada, 
Montreal,  Canada. 

1892     1  Edwards,  Edward  Samuel,  M.A., 
Australian    Mutual     Provident 
Society,  Sydney,  Australia. 

1905     1  Edwards,  Herbert  Alfred, 

2S  Plashet-rd.,  Upton  Manor,  E. 

1905  -  Edwards,  Herbert  Horace, 

24  Chetwynd-road,  Highgate- 
road,  X.w. 

1902     1  Edwards,  Thomas  Baker, 

Comptrollers  Dept.,  London 
County  Council,  Spring-gardens, 
s.w. 

1892     '  Eedy,  Arthur  Malcolm, 

Mutual  Life  d|-  Citizens'  Assur- 
ance Co.,  L  td.,  Sydney ,  Australia. 

1901     1  Egletou,  Harold  Edward, 

Prudential  Assurance  Company, 
Solborn-bars,  e.c 

1907     ^  Emery,  Charles  Grover, 

Australian  Mutual  Provident 
Society,  Melbourne,  Australia. 

1906  -  Emery,  Walter  Sydney, 

Australian  Widows'  Fund  Life 
Assurance  Society,  Melbourne, 
Australia. 

1906  '  Emmerson,  Walter  Hector  Eoss, 

London  and  Lancashire  Life 
Assurance  Company,  66  (^  67 
Cornhill,  e.c. 

1907  *^'  Epps,  George  Selby  Washington, 

B.A., 
55  Queen  Anne-street,  \v. 


1908     '  Evans,  Cyril  Ormond. 

Australian    Mutual     Provident 
Society,  Melbourne,  Australia. 


STUDENTS. 


Those  marked  1,  2,  or  3    have  jKissed  one,  tv:o,  or  three  of  the  four  Emniinations  of  the  Institute. 
Those  marked  (1)  have  been  exempted  under  the  Bye-laus  from  the  Ejramination  in  Part  I. 


Date  of 
be^-omiDg 
a  iitudeut. 

1892     1  Farrell,  John, 

Mutual  Life  4"  Citizens'  Assur- 
ance Co.,  Ltd.,  Si/dney,  Australia. 

1906  '  Fender,  William  Martin, 

Australian     Mufual    Provident 
Society,  Melbourne,  Australia. 

1907  '  Fidler,  William  Edward, 

Standard   Life   Assurance    Co., 
83  King  William-street,  E.c. 

1908  >  Fielder,  Tom  Lionel, 

Standard   Life   Assurance    Co., 
83  King  William-street,  E.C. 

1908     1  FinlaysoD,  G.  D., 

Government  Insurance  Depart- 
ment, Ottawa,  Canada. 

1904     •'  Fippard,  Richard  Clift, 

Prudential  Assurance  Conijiany, 
Holborn-bars,  E.C. 

1901  '  Fisher,  John  William,  B.  A.,  A.A.S., 
Crown  Life  Insurance  Co., 
Toronto,  Canada. 

1896     1  Fisk,  George  William  Victor, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1904  1  Fletcher,  Andrew  W,  A.  C, 

Standard   Life   Assurance    Co., 
3  George-street,  Edinburgh. 

1905  '  Flynu,  Benedict  Uevine,  F.A.S., 

Travelers    Insurance    Company, 
Hartford,  Conn.,  U.S.A. 

1905  '  Forbes,  James, 

Great  West  Life  Assurance  Co., 
Winnipeg,  Manitoba,  Canada. 

1906  1  Foster.  Joseph, 

33  Westwood-street ,  Moss  Side, 
Manchester. 

1906     1  Foster,  Wilfred  Justus, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1901     '  Franklin,  Herbert  Dare, 

Australian     Mutual     Provident 
Society,  Melbourne,  Australia. 

1908     •  Frisby,  Herbert  Rowell, 

Alliance    Assurance     Co.,  Ltd., 
Bartholomew-lane,  n.c. 


Date  of 
becoming 
a  Studeut. 

1906  1  Frost,  Charles  Frederick, 

Prudential  Assurance  Company, 
Holborn-bars,  E.c. 

1900  '  Cramer,  James, 

138  Chistoick-high-road,  AV. 

1908     '  Gawler,  Oswald, 

Australian  Widoics'  Fund  Life 
Assurance  Society,  Melbourne, 
Australia. 

1901  '"  Gen-ish,  Frank  AVilfred,  B.A., 

Minerva-villa,  Albert -rd. -south, 
Buckhurst-hill,  Essex. 

1901  '  Glassford,  David  Murray, 

Mutual  Life  <|-  Citizen's  Assur. 
Co.,  Ltd.,  Sydney,  Australia. 

1893  Glasson,  George  Cornish, 

Economic  Life  Assurance  Soc, 
4  St.  Stephen' s-chbrs.,  Baldwin- 
street,  Bristol. 

1902  '  Gleave,  Charles  Sheldon, 

Refuge  Assurance  Co.,  Oxford- 
street,  Manchester. 

1899     '  Goddard,  Egbert, 

Coombe  Brook,  Coombe,  Surrey. 
{Reinstated,  190SJ. 

1894  '  Goldiug,  Arthur, 

40  Allerton-road,  Stoke  Kew- 
ington,  y. 

1905     •  Goodall,  Ernest  Victor, 

Commercial  Union  Assur.  Co., 
24,  25  4"  26  Cornhill,  e.c. 

1903  '  Gopp,  John  Ive, 

14  Church-hill-road,  Waltham- 
stow,  E. 

1886       Gover,  Frederick  Field,  F.S.b., 
10  Lee-park,  Blackheath,  s.e. 

1907  '  Grant,  Frederick  John, 

Edinburgh  Life  Assurance  Co., 
12  King-street,  Manchester. 

1907     '  Green,  John  Spencer, 

British  Widows'  Assurance  Co., 
1  Old-street,  e.c. 

1907     '  Green,  William  James, 

Australian  Metropolitan  Life 
Assurance  Compiany,  Sydney, 
Australia. 


STUDENTS. 


Those  marked  1,  2,  or  3  ?iai'e  passed  one,  two,  or  three  of  the  fonr  Examinations  of  the  Instilvtc. 
Those  viarked  (1)  have  been  exempted  vnder  the  Bye-laivs  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 

1886 


Greening,  Herbert  Josepli, 
Abstainers' ,.f  General Iiisur.  Co., 
JEdmund-street,  Slrmingham. 

1907     ^  Guthrie,  Isles  Hampden, 

Scottish  Provident  Institution, 
3  Lonihard-street,  E.c. 

1901  1  Hall,  Artluir  F., 

North  American  Life  Assurance 
Co.,  Toronto,  Canada. 

1902  3  Halk'tt,  William  Sebastian,  M.A., 

Equitable  Life  Assurance  Soc, 
Mansion-house-street,  e.g. 

1901  1  Hamilton,  George  Powell, 

North  American  Life  Assurance 
Co.,  AlcLean  Block,  10  Douglas- 
street,  Gtielph,  Ontario,  Canada. 

1905     ^  Hamley,  Ernest  Fountain, 

Australasian  Temperance  and 
General  Jtfutual  Life  Assurance 
Society,  Melbourne,  Australia. 

1902  ^  Hammant,  Francis  Clive, 

Prudential  Assurance  Company, 
Solborn-bars,  E.c. 

1905  '  Hammond,  Harry   Pierson,  B.A., 

A.A.S., 
Insurance  Dept.  of  the  State  of 
Connecticut,    Hartford,     Conn., 
U.S.A. 

1892       Hancock,  Arthur  Tom, 

Clerical,  Medical  ^  General  Life 
Assurance  Society,  15  St.  James's- 
square,  S.W. 

1903  ^  Hancock,  Edwin  J., 

Suti  Life  Assurance  Society, 
63  Threadneedle-street,  E.c. 

1906  1  Handford,  John  James  William, 

Scottish  Office,  s.w. 

1907  ^  Harding,  Denys  Aubrey, 

Railway  Passengers'  Assurance 
Company,  64  Comhill,  e.c. 

1902  ^  Hardy,  Reginald  Herbert, 

32  H-ighfield- street,  Leicester. 

1903  1  Harley,  Brian, 

National  Provident  Institution, 
48  Gracechurch-sfreet,  e.c. 


Date  of 
becomiug 
a  Student. 
1901     '  Harpell,  James  John, 

Policyholders'     Association,    14 

Classic-avenue,  Toronto,  Canada. 

{Reinstated,  1908.) 
1901     1  Harper,  Henry, 

83  Waverley-road,  Small  Heath, 

Hirmingham. 

1905     ^  Harrington,  Eustace  Woods, 

Northern  Assurance  Company, 
Ltd.,  1  Moorgate-street,  B.C. 

1889     1  Harris,  Henry, 

Friends'   Provident   Institution, 

17  Gracechurch-street,  E.C. 

1908     ^  Harris,  Sydney  Ewart, 

41  Houston-road,  Forest-hill,  S.E. 

1908     1  Harrison,  Alfred  Lowther, 

Northern  Assurance  Company, 
Ltd.,  1  Moorgate-street,  e.c. 

1905     ^  Harrison,  Launcelot, 

Mutual  Life  Sf  Citizens'  Assur- 
ance Co.,  Ltd.,Sydney, Australia. 

1908     1  Harrison,  Wilfrid, 

Fastburn,  Hexha/n-on-Tyne. 

1907  ^  Harvey,  Percy  Norman, 

A,tlas  Assurance  Company,  Ltd., 
92  Cheapside,  E.C 

1896       Haskins,  George  Frederick,  A.C.A., 

18  Walbrook,  E.C 

1894     1  Hatten,  David  Leslie, 

Standard  Life  Assurance  Co., 
83  King  William-street,  E.C 

1908  1  Hawes,  Ernest  Edward, 

North  British  (Sf  Mercantile 
Insurance  Co.,  61  Threadneedle- 
street,  E.c 

1907     =  Henry,  Alfred, 

5  Branstone-road,  Kew-gardens. 

1905  ii'  Heron,  David,  M.A., 

Viewbank,  New  Scone,  Perth, 
N.B. 

1906  1  Hilbery,  Reginald  William, 

Clerical,  Medical  <^  General 
Life  Assurance  Society,  15  St. 
James' s-square,  S.W. 

1896     -  Hines,  Walter  Robert, 

Norwich  Union  Life  Insurance 
Society,  Norwich. 


STUDENTS. 


Tlwse  marled  1,  2,  or  3  have  passed  oiie,  two,  or  three  of  the  four  Examinations  of  the  Institute. 
Those  marked  (1)  ft«i-e  heen  exempted  under  the  Bye-laus  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 

1902  1 

1896  1 

1907  1 

1908 

1905 
1898 


Hodge,  Cecil  Wilfred, 
Star    Life    Assurance    Society, 
32  Moorgafe-street ,  E.c. 

Hogg,  Charles, 

Ecclesiastical  Commission,  Mill- 
bank,  s.w. 

Holgate,  Beujamin, 
Refuge  Assurance  Co.,  Oxford- 
street,  Manchester. 

Holgate,  Thomas, 
Refuge  Assurance  Co.,  Oxford- 
street,  Manchester. 

Homau,  Russell  Charles, 
3  The  Terrace,  Camden-sq.,'S.'y!'. 

'■  Hooper,  George  Dancaii, 
Prudential  Assurance  Company, 
Solborn-bars,  E.C. 

1895     -  Horu,  Ernest  Frederick, 

Equity  if  Law  Life  Assur.  Soc, 
18  Lincoln's  Inn  Fields,  W-C. 

1902     '  Houston,  Charles  Cornelius, 

Metropolitan  Asylums  Board, 
Victoria-embankment,  E.C. 

1901  1  Howell,  Archibald  Rennie,  B.A., 

Royal  Insurance  Company,  Ltd., 
Montreal,  Canada. 

1907     1  Howell,  Percy, 

46  Temple  Flats,  Old  Bethnal- 
green-road,  y.E. 

1907  '  Hudson,  Claude  Hamilton, 

Australasian  Temperance  and 
General  Mutual  Lfe  Assurance 
Society,  Box  505,  G.P.O., 
Wellington,  New  Zealand. 

1898       Hughes,  Arthur  J., 

China  Mutual  Life  Insur.  Co., 
Shanghai,  China. 

1902  '  Hughes,  Cliarles,  A.A.S., 

State  of  Neio  Fork  Insur.  Dept., 
11  Broadway, y etc  York,  U.S.A. 

1902     1  Hugill,  Herbert, 

"  Briarfeld,"  Keighley. 

1908  1  Hull,  Edgar  Penrose, 

67  Beauval-road,  Dulwich,  s.E. 

1904     '  Humphreys,  Harry  Lewis, 

Phoenix  Assurance  Company, 
Limited,  70  Lombard-street,  e.g. 


Date  of 
becominz 
a  Student. 

1891       Hunt,  Arthur  Leonard, 

Wesleyan    and    General   Assur. 
Soc. ,1D1  Finsbury-pavement ,  E.C. 

1906  1  Hustwitt,  William  Edmund, 

Prudential  Assurance  Company, 
Solborn-bars,  E.C. 

1907  '  Hutchings,  Leonard  Hollinworth, 

PhcEnix     Assurance      Company, 
Limited,  70  Lombard-street,  E.C. 

1902  <i'  Jackson,  Charles  William,  M.A., 
Greenboro  Life  Insurance    Co., 
Greenboro,  H.C,  U.S.A. 

1 902  -  Jackson,  Herbert  Moore, 

Australian     Mutual     Provident 
Society,  Sydney,  Australia. 

1890     -Jackson,  Samuel,  F.F. A., 

Scottish  Widows'  Fund  and  Life 
Assurance  Society,  Liverpool. 

1907  1  James,  Reginald  William, 

151  Praed-st.,  Paddington,  w. 

1896     '  Jepps,  John  Blacklee, 

Star    Life    Assurance    Society, 
32  Moorgate-street,  E.c. 

1905     '  Johns,  Arthur  Humphreys, 

Colonial  Mutual  Life  Assurance 
Society,  Melbourne,  Australia. 

1904  *  Johnson,  Frank  Henry, 

Law    Life    Assurance    Society, 
187  Fleet-street,  e.c. 

1898     ^  Johnston,  Arthur  Edward, 
3  Cumnor-road,  Sutton. 

1908  ^  Johnston,  Henry  Frieborn, 

University  of  Toronto,  Toronto, 
Canada. 

1908     *  Johnstone,  William  Darnley, 

Phcenix    Assurance     Co.,     Ltd., 
70  Lombard-street,  E.C 

1903  -  Jones,  Ernest  Stephens, 

Sational  Debt  Office,  B.C. 

1905  '  Jones,  Ernest  Washington, 

30  Bertram-road,  Sendoti,  N.w. 

1896     '  Jones,  Richard  Foxley,  A.C.I.S., 
Refuge  Assurance  Co.,  Oxford' 
street,  Manchester. 

1907     '  Keable,  Henry  Batten, 

Prudential  Assurance  Company, 
Solborn-bars,  E.c. 


STUDENTS. 


Those  marked  1,  2,  or  3  luive  passed  one,  tuv,  or  three  of  the  four  ExaMinutions  of  the  Institute. 
Those  marked  (1)  have  been  exempted  under  the  Bye-laws  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 

1907  *  Kcacbie,  Morton  if., 

Canada  Life  Assurance  Co., 
Toronto,  Canada. 

1906     ^  Keariis,  William  Normau, 

Royal  Insur.  Co.,  Ltd., Liverpool. 

1905     1  Keevil,   Norman   Alexander 
Clement, 
Blagdon,  Park-road,    Watford, 
Herts. 

1905  ^  Kencliington,  Frank, 

North  British  and  Mercantile 
Insurance  Conipani/,  61  Thread- 
needle-street,  E.C. 

1906  1  Kidd,  Alan  Bruce, 

North  British  and  Mercantile 
Insurance  Company/,  1  Datcson- 
street,  Dublin. 

1906     1  Kime,  Virgil  Morrison, 

l'niversif_y  of  Michigan,  Ann 
Arlor,  Michigan,  U.S.A. 

1905     *  King,  Albert  Edward, 

Provident  Clerks'  and  General 
Mutual  Life  Assur.  Association, 
27  4"  29  Moorgate-street,  E.c. 

1894  -  Kingsbury,  James  William, 

Australian  Mutual  Provident 
Society,  South  Sea  Souse,  37 
Threadneedle-street,  E.c. 

1903     ^  Kirsopp,  Frederick, 

Liverpool  Victoria  Legal 
Friendly  Society,  St.  Andrew- 
street,  E.c. 

1895  '  Knight,  Alfred  Murray, 

Bank-house,  Chapel-st.,  Devon- 
port. 

1908  '  Kubota,  Takajiro, 

826   Portsdoivn-rd. 
■w. 

1905       LafEord,  Harry  George, 

Legal  and  General  Life  Assur. 
Society,  10  Fleet-street,  E.c. 


Maida-vale, 


1902       Lang,  Frederick  John, 

Royal    London    Mutual   Insur, 
Soo;  Ltd.,  Finsbi'.rysquare,  E.c. 


Date  of 
becoming 
a  Student. 

1907     ^  Latham,    Fergus    Xorman 
Wilkinson, 
3  Wyresdale-rd.,  Bolton,  Lanes. 

1907  '  Ledger,  Robert  John, 

Grove-lodge,   Grove-rd.,  Fpsom. 

190i     1  Lee,  Frank  Sidney, 

Ocean  Accident  and  Guarantee 
Corporation,  36-44  Moorgate- 
street,  E.c. 

1906     1  Leigh,  Walter  Lewis, 

58  Lichjield-road,  Bow,  E. 

1894  Leonard,  Maurice, 

Frith  Hill  Cottage,  Great 
Missenden,  Bucks. 

1906     ^  Le  Rossignol,  Leonard  F., 

Fiiglish  and  Scottish  Law  Life 
Assur.  Association,  12  Waterloo- 
place,  s.w. 

1908  1  Lever,  Ernest  H., 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1906     1  Lewis,  David  Hugh, 

Refuge  Assurance  Company, 
Oaford -street,  Manchester. 

1904     -  Lewty,  Francis  Arthur, 

Equity  and  Law  Life  Ass.  Soc, 
18  Lincoln' s-inn-fields,  'W.C. 

1889     '  Lighton,  Harold  John, 

Law  Union  ^-  Crown  Insurance 
Co.,  126  Chancery-lane,  w.c. 

1904     '  Linzmeyur,  Louis,  F.A.S., 

Manhattan  Life  Insurance  Co., 
64-70  Broadway,  New  York, 
U.S.A. 

1908     '  Lithgow,    James     Hector    Farn- 
combe, 
Trinity    College    School,    Port 
Hope,  Ontario,  Canada. 

1895  '  Littell,  Lewis  Lloyd, 

Standard  Life  Assurance  Co., 
83  King  William-street,  E.c. 

1904     '  Littlefair,  James  Taylor, 

Refuge  Assurance  Co.,  Oxford- 
street,  Manchester, 


STUDENTS. 


nose  marlud  1,  2,  or  3  hare  passed  one,  U'-o,  ../■  three  of  the  four  Ejcami nations  of  the  Institute. 
Those  marked  (1)  hare  been  exempted  under  the  Bye-laws  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 

1906     1  Lohan,  John  Joseph, 

yatioiial  Mutual  Life  Associa- 
tion of  Australasia,  Melhourne, 
Australia. 

1006     1  Lolley,  Clement  Francis, 

Uiiirersal  Insurance  Loan  and 
Investment  Co.,  Ltd.,  Xeir 
Srifignte,  Leeds. 

1908     '  Long,  Walter  :Nreriton, 

Sun  Life  As.furance  Society, 
63  Tkreadneedle-street,  E.c. 

1890       Love,  Robert, 

Ecclesiastical  Insur.  Office,  Ltd., 
11  XorfolJc-streef,  Strand,  W.C. 

1906     1  :McCall,  Robert, 

58  Lichfield-road,  Bov:,  E. 

1888     '  McConway,  James  Robert, 

15  Senthorn-road,  Xew  Ferry, 
Cheshire. 

1906  1  McCulloch,  James  Arthur, 

Ecclesiastical  Commission,  Mill- 
iank,  s.w. 

1903  '  Macdonald,  Charles  Strange,  M.A., 

Confederation  Life  Association, 
Toronto,  Canada. 

1907  '  Mace,  Douglas  William, 

Marine  Sc  General  Mutual  Life 
Assur.  Society,  14  Leadenhall- 
street,  E.C. 

1904  '  Macfarlane,  Edmond  Scales, 

Manufacturers  Life  Insurance 
Company,  23  Wafer  Street, 
Tokohama,  Japan. 

1907  '  Macleod,  John, 

Yorkshire  Insurance  Co.,  Ltd., 
2  Bank-luildings,Princes-st., 'E.c. 

1908  ^  McMullen,  William  Albert, 

32  Woodherry-yrore,  Finthury- 
park,  S. 

1907  '  Macorquodale,  F.  U.. 

Manufacturers  Life  Ins.  Co., 
Toronto,  Canada. 

1908  'I'MacTavish,  Archie  Xeil,  B.A., 

Government  Insurance  Depart- 
ment, Ottawa,  Canada. 

1903     1  Manly,  George  William,  B.A., 

Clerical,  Medical  c^  General 
Life  A.isurance  Society,  15  St. 
James' s-square,  s.'vr. 


Date  of 
becoming 
a  Student 

1908 


1904 

1903 

1903 
1905 
1903 
1906 

1904 

1906 
1895 

1908 
1890 

1908 
1892 


'  Mann,  Frederick  Christmas, 
"  Glaisdale,"    Woodstock-road, 
Golder's-yreen,  >".w. 

^  Marlin,  James  Harold, 

Ocean  Accident  and  Guarantee 
Corporation,  36-44  Mooryate- 
street,  B.C. 

'  Marshall,  Arthur  William, 

Consolidated  A.vsur.  Co.,  Ltd., 
Temple  -  bar  -  house,  23  Fleet- 
street,  B.C. 

'  Marshall,  Cecil  George, 

Prudential  Assurance  Company, 
Holborn-bars,  E.c. 

^Marshall,  John  Edwin, 

Prudential  Assurance  Company, 
47  Earl-street,  Coventry. 

1  Martin,  Frederick  Charles, 

Prudential  Assurance  Company, 
Solborn-bars,  E.C. 

1  Martin,  William  Alexander, 

Xational  Mutual  Life  Associa- 
tion (f  Australasia,  Melbourne, 
Australia. 

^  Matheson,  Donald, 

Imperial  Life  Assurance  Co.  of 
Canada,  Toronto,  Canada. 

I  Maunder,  Henry  Ernest, 

69  Tyrwhitt-road,  St.  Johns,  S.E. 

'  Mayhew,  Percy  Craske, 

Wannock,  The  Drive,  Coulsdon, 
Surrey. 

1  Meakin,  William  Lionel, 

Xational  General  Ins.  Co., 
King's  House,  King  Street, 
Cheapside,  E.C. 

'  Meikle,    Henry    George    Watson, 
F.F.A., 
Oriental    Government 
Life    Assurance     Co., 
Bombay,  India. 

1  Meredith,         Charles 
Buchanan, 
Commercial      Union     Assurance 
Co.,  24,  25  4-  26  Cornhill,  E.c 

*  Meyers,  Henry  Wilson, 

Xational  Mutual  Life  Associa- 
tion of  Australasia,  o  Cheapside, 
E.C. 


Security 
Limited, 

Edward 


STUDENTS. 


Those  niarked  1,  2,  or  3  have  passed  one,  two,  or  three  of  the  four  Exnininations  of  the  Institnte 
Those  marked  (1)  have  been  exempted  tinder  the  Bye-laws  from  the  Examination  in  Part  I. 


Date  of 

becoming 
a  Student. 

1907 


'  Miller,  Arthur  Axel, 
32  K^verd ale-road,  N. 

1899     =  Minus,  Ernest  Edwin, 

Horivich    Union  Life  Insurance 
Society,  Norivich. 

1907     '  Mol,    "Wilhelmus    Johannes 
Bartholomeus, 
Ziiid-RoU     Maatschappij     ran 
Verzekering  op  het  lecen  en  CiJ 
Ziekfe,    Heerengracht    12,     The 
Hague,  Holland. 

1907     ^  Monilaws,  Stanley  Hope, 

Scottish   Provident   Institution, 
3  Lombard-street,  E.c. 

1902     1  Moore,  Hubert  Fred, 

London  Assurance  Corporation, 
7  Royal  Exchange,  E.c. 

1901  ^  Moran,  Albert  James, 

Heathfield,    St.    Nicholas-road, 
Upper  Tooting,  s.w, 

1902  '  Morton,  Francis, 

Commercial    Union  Assur.    Co., 
24,  25  cf  26  CornhiU,  B.C. 

1907     >  Morton,  Frederick  William, 

British  Widows'  Assurance  Co., 
1  Old-street,  e.c. 

1902  '  Muckle,  Charles  P., 

Union  Life  Assur.  Co.,  Toronto, 
Canada.    [Reinstated,  1907.) 

190i     ^  Mulcahy,  Francis  Benedict, 

Mutual  Life  ^  Citizens'  Assur. 
Co.,  Ltd.,  Sydney,  Australia. 

1903  1  Myers,  Harry  Duxbury,  A.S.A.A., 

Rurlington-cliamhers,   North-st., 
Keighley. 

1906  1  Xaismith,  Keith  Errol, 

Refuge  Assurance  Co.,   Oxford- 
street,  Manchester. 

1907  ^  Nash,  Kenneth  Oscar, 

London  Life  Association,  Ltd., 
81  Kitig  William-street,  E.c. 

1906     1  Nathan,  Eric  Burnett, 

KoricicJi  Union  Life  Insur,  Soc, 
168  Whitechapel-road ,  e. 

1906     1  Needell,  Brian, 

Alliance  Ass.  Co.,  Ltd.  (Provident 
Life  Fund),  50  Regent-street,  W. 


Date  of 
becoming 
a  Student. 

1903  '  Neill,  William  Adam  Hoyes, 

Scottish  Widows'  Fund  ^  Life 
Assur.  Soc,  28  CornhiU,  e.c. 

1907     '  Newland,  Edward  Albert, 

Consolidated  Assurance  Company, 
20  Birchin-lane,  E.C. 

1902   (1)  O'Connor,  William,  M.A.,  M.D., 
Mutual   Life   Insurance    Co.    of 
New  York,  Toronto,  Canada. 

1892  1  O'Reilly,  Anthony  James, 

Government  Insurance  Depart- 
ment,  Ottaioa,  Canada. 

1897     ^  Osborn,  Nathaniel  Banner  Francis, 
11  Bruce-grove,  Tottenham,  K, 

1893  1  Owen,  Edgar  Theodore,  F.S.S., 

Registrar  of  Friendly  Societies 
and  Government  Actuary,  Perth, 
West  Australia. 

1901     iPapworth,    Frederick     William, 
A.S.A.A., 
2-4  Modena-road,  Hove,  Sussex. 

1904  '  Parker,  Walter  Montgomery, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1895  ^  Pascoe,  William  Yeoman  Bennett, 

Prudential  Assurance  Company, 
Holborn-bars,  E.c. 

1897     '  Patrick,  James, 

Audit  Office,  Toicn-hall,  Birken- 
head.    {Reinstated,  1905.) 

1906  1  Patrick,  Walter  S., 

Sydnell,  Greenhill-road,  Moseley, 
Birmingham. 

1907  '  Pattison,  George  Benjamin, 

Mamfacturers  Life  Assurance 
Company,  Toronto,  Canada. 

1896  -Penny,  Charles  Augustus, 

Prudential  Assurance  Company, 
Holborn-bars,  E.c. 

1905  -  Perry,  Sidney  James, 

Northern  Assurance  Company, 
Ltd.,  1  Moorgate-st.,  E.G. 

1906  -  Peter,  James  Calthorpe, 

London  and  Lancashire  Life 
Assurance  Company,  66  Sf  67 
CornhiU,  E.C. 

1901     1  Petter,  Herbert, 

Britannic  Assurance  Co.,  Ltd., 
Broad-st.-corner,  Birmingham. 


STUDENTS. 


Those  marked  1,  2,  or  3  have  passed  one,  t.i-o,  cv  thm  of  the  four  Ezaminations  of  the  Institute. 
Those  marked  (1)  have  been  exempted  vnder  the  Bye-lavs  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 

]908     1  Phillips,  Ernest  William, 

Soe  Green,  Hatjield,  Herts. 

1904  1  Phillips,  Walter,A.C.I.S.,A.S.A.A., 

c/o  Messrs.  Arthur  Guinness, 
Son  ^  Co.,  Ltd.,  St.  James's- 
gate,  Dublin. 

1908     1  Pick  worth,  Edgar  Broughton, 
65  Hindes-road,  Harroic. 

1907     ^  Pocock,  Horace  George  Grooby, 

Alliance  Assurance  Company, 
Ltd.,  47  Chancery-lane,  W.C. 

1905  1  Pollard,  Edward  Cecil, 

JLaic  Fidelity  and  General  Ins. 
Corporation,  59-62  Chancery- 
lane,  w.c.      {Seinstated,  1908). 

1898       Poort,  Willem  Authonie,  Phil.  Nat. 
Doet., 
Algemeene      Friesche      Letens- 
verzekerings  2Iaatschappij  Leeu- 
warden,  Leeuicarden,  Holland. 

1903  0)  Porter,  Frank,  M.A., 

Mansjield  House, CanningTown,^. 

1907  ID  Preston,  John  Edwin,  B.A., 

Yorkshire  Insur.  Co., Ltd. .York. 

1906  1  Priest  man,  Basil, 

23  Highfield-road,  Fdglaston, 
Birmingham. 

1908  >  Proddow,  William  Xorman, 

Pearl  Life  Assurance  Company, 
London-bridge,  E.c. 

1907  ^  Front,  Herbert  John, 

Prudential  Assurance  Company, 
Holbom-bars,  e.c. 

1908  1  Purry,  William  Baldwin, 

Prudential  Assurance  Company, 
Holbom-bars,  e.c. 

1901     '  Ramsay,  Cecil  Byron, 

Mutual  Life  Insur.  Co.  of  ^eic 
York,  16,  17  ^- 18  Cornhill,  B.C. 

1905     -  Reeve,  Gilfrid  Montier, 

Guardian  Assurance  Company, 
11  Lombard-street,  E.c 

1898     '  Reynell,  Guy  Conrtenay, 

Fagle  Insurance  Company, 
79  Pall-mall,  s.w. 

1904  '  Reyner,  Harry  Fane, 

Refuge  Assurance  Company, 
Oxford-street,  Manchester. 


Date  of 
becomins 
a  Student. 

1894  1  Richards,  Gilbert  P.  A., 

Oak  Cottage,  Bulirer-road,  Seio 
Par  net. 

1908     '  Richardson,  George  Rowley,  Jr., 
"  Dawunkuttie,"  Adelaide-road, 
Surbiton. 

1904  1  Ridgway,  Wulf ric. 

Sun  Life  Assurance  Society, 
63  Thi-ead needle-street,  E.c. 

1902  ^  Robertson,  Aubrey  Charles, 

London  Assurance  Corporation, 
7  Soyal  Fxchange,  E.c. 

1908     '  Robinson,  Archie, 

Standard  Life  Assurance  Co., 
83  King  William-street,  E.c. 

1903  1  Robinson,  Ernest  William, 

Standard  Life  Association,  Ltd., 
28  Flizabefh-street,  Sydney, 
Australia. 

1896     ^  Robinson,  Frederick  Charles, 

Royal  Fxchange  Assur.  Corpora- 
tion, Royal  Fxchange,  E.C. 

1893     1  Roll,  Frederick  James, 

Pearl  Life  Assurance  Company, 
London-bridge,  E.C. 

1893     ^  Roodenburch,   Bartholomeus 
Adriauus, 
Yerzekeringsbank   Victoria, 
126   Keizersgracht,  Amsterdam. 

1895  '  Ross,  Christopher  Watson, 

cjo  Messrs.  M.  Moss  ^-  Co., 
Flinders-lane,  Melbourne,  Aus- 
tralia. 

1901     '  Rouutree,  Arthur  FitzGerald, 

The  Rectory,  Stretford,  near 
Manchester. 

1905  '  Rowland,  Stanley  Jackson, 

Clerical,  Medical  and  General 
Life  Assurance  Society,  15  St. 
Jameg's-sq^uare,  s.w. 

1895       Rowley,  James  Edward,  A.C.A., 
7  Waterloo-street,  Birmingham. 

1906  1  Ruddle,  Francis, 

Consolidated  Assur.  Co.,  Temple- 
bar-house,  23  Fleet-street,  e.c. 

1907  '  Rushton,  Thomas  Arthur, 

85  Fleet-street,  e.c. 


STUDENTS. 

Those  marked  1,  2,  nr  3  have  passed  one,  lv:o,  or  three  of  the  four  Examinations  of  the  Instltntc. 
Those  vmrked  (1)  have  been  exempted  under  the  Byc-laivs  from  the  Kxamintttimi  in  Part  I. 


Date  of 
becomiug 
a  Student. 

1899     '  Ri;tter,  Edward  Valentine, 

Ph(enix     Assurance     ( 'onfpany. 

Limited,  70  Lomhard-streef,  E.c. 

1904  '  Sadler,  Percy, 

Prudential  Assurance  Companif, 
Holborn-bars,  E.C. 

1894  Salter,  George  Ferry.  ^iI.S.,  F.A.S., 
Prudential  Insurance  Co.  of 
America,  Netoark,  N.J.,  U.S.A. 

1907     »  Sanders,  Bertram  G.  T., 

Standard  Life  Assurance  Co., 
83  Kinff  William-street,  e.c. 

1905  ^  Schooling,  Terence  Holt, 

London  and  Lancashire  Fire 
Insurance  Company/,  76  King 
William-street,  E.c. 

1897     '  Scott,  Alexander  Lewis, 

Australian  Mutual  Provident 
Society,  Melbourne,  Australia. 

1907  *^'  Sen,  Jogesh  Chandra,  M.A.,B.L., 

15  Sitaram  Ghose's-st., Calcutta, 
India. 

1905  '  Sharp,  Harold  Gregory, 

Friends'  Provident  Institution, 
Bradford . 

1908  '^'  Shepherdsou,      Herbert      Jepson, 

B.A.,  B.Sc, 
Moyal       Insurance       Company, 
Limited,  Liverpool. 

1907     '  Shine,  John  Xugent, 

Prudential  Assurance  Company, 
Holborn-bars,  e.c. 

1907  '  Shinini,  Shoji, 

Manufacturers  Life  Insurance 
Company,  Toronto,  Canada. 

1908  1  Shnrrock,  Christopher  William, 

London,  Edinburgh  cf  Glasgoto 
Assurance  Co.,  Fuston-square, 
K.W. 

1906  -  Simmonds,  Reginald  Claud, 

Alliance  Assurance  Co.,  Ltd., 
Bartholomew-lane,  E.c. 

1892     '  Simpson,  William  Murray, 

North  British  and  Mercantile 
Insurance  Company,  61  Thread- 
needle-street,  E.c. 


Date  of 
becoming 
a  Student. 

1905     '  Sinclair,  Coll  Claude,  B.A., 

Great  West  Life  Assurance  Co., 

Winnipeg,  Manitoba,  Canada. 

1891     '  Sindall,  Alfred  John, 

London  and  Lancashire  Life 
Assur.  Co.,  66  4'-  67  Cornhill,  E.c. 

1907     '  Singer,  Charles  Taul, 

84  Grove-park-ter.,  Chiswick,"W. 

1888     -  Slimon,  William  James,  F.F.A., 

10  Mayfield-terrace,  Fdinburgh. 

1905  ^  Sloan,  Joseph  James  Eastwood, 

Royal  Insur,  Co., Ltd., Liverpool. 

1907     '  Smith,  Frederick  James, 

Refuge  Assurance  Company, 
Oxford-street,  Manchester. 

1907     1  Smith,  Reginald  Thomas, 

7  Ashmotint-rd., Hornsey-lane,  X. 

1907     '  Smith,  Sydney  Arthur  George, 

Fire  Offices  Committee,  Appli- 
ances Department,  3  York-street, 
Manchester. 

1903     1  Smith,  William,  B.A., 

Standard  Life  Association,  Ltd., 
28  Flizabeth-street,  Sydney, 
Australia. 

1903  -  Sneddon,  Andrew  William, 

Australian  Mutual  Provident 
Society,  South  Sea  Souse,  37 
Threadneedle-st.,  E.C. 

1907     '  Spiegel,  Ellis  "William  Ralfs, 

70  Coniston-rd.,MHsivell-hill,'S. 

1904  >  Spring,  Stanley  Harold, 

London  Guarantee  and  Accident 
Company,  Orient  House,  Neiv 
Broad-street,  E.c. 

1901     ^  Steffensen,  Johan  F., 

Forsikringsraadet ,  1  Christians- 
gade,  Copenhagen. 

1906  1  Stephenson,  Herbert  Roy, 

Manufacturers  Life  Insurance 
Company,  Toronto,  Canada. 

1886     -  Stirling,  James,  F.F.A., 

Laiv  Union  and  Crown  Insur. 
Co.,  126  Chancery-lane,  TV.C. 


STUDENTS. 

Those  marked  1,  2,  or  3  have  passed  ojif,  two,  or  three  of  the  four  Examinations  of  the  Institute. 
Those  marked  (1)  hare  been  exempted  under  the  Bye-laws  frmn  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Stuilent. 

1908     1  Stiver,  Claud  Frank, 

Manufacturers    Life    Insurance 
Co.,  Toronto,  Canada. 

1903     1  Stocks,  Joseph, 

H^oripich    Union   Life  Insurance 
Society,  10  Southwark  st.,  s.E. 

1888     '  Stott,  Walter, 

Royal  Insur.  Co. , Ltd ., Liverpool . 

1893  1  Streeter,  Revd.  Theodore  Edward, 
St.  John's  College,  Winnipeg, 
Manitoba,  Canada. 

1904r     -  Strong,  Gordon  Gilbert, 

Sun  Life  As.^tirance  Society, 
63  Threadneedle-street,  E.c. 

1902     '  Strong,  William  Boughton, 

Prudential  Assurance  Company, 
Holborn-hars,  E.c. 

1904     1  Stuart,  Arthur  William, 

National  Provident  Institution, 
48  Gracechurch-street ,  e.c. 

1907     '  Sturgeon,  Robert  W., 

Eoyal  Insur.  Co., Ltd., Liverpool. 

1904     '  Sturt,  Arthur  James, 

Phoenix  Assurance  Company, 
Limited,  70  Lombard-street,  e.c. 

1907     '  Stutfitld,  Martin, 

Consolidated  Assur,  Company, 
Temple-bar-hse.,  23  Fleet-st.,  E.c. 

1906  1  Sutton,  Maurice  William, 

9'  Grove-end-road,  St.  Johns- 
ivood,  x.w. 

1901     '  Tamkin,  Walter  Ellis, 

Prudential  Assurance  Company, 
Holborn-bars ,  E.c. 

1907  '  Tayler,  Harold  H  , 

London,  Edinburgh  cf"  Glasgow 
Assurance  Company,  Euston- 
square,  N.W. 

1907     '  Taylor,  Frederick  George, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1907  '  Taylor,FrederickRowIandStallard, 
Commercial  Union  Assurance 
Co.,  24,  25  &  26  Cornhill,  e.c 

1907     '  Taylor,  Herbert  George  Brooks, 
London,  Edinburgh  and  Glasgow 
Assvrance    .,Company,     Eust  on- 
square,  N.W. 


Date  of 
becoming 
a  Student. 

1908     '  ThomlinsoD,  Harry, 

Yorkshire  Insur.  Co.,  Ltd.,  York. 

1905  1  Thompson,  Joseph  William, 

Norwich  Union  Life  Insurance 
Society,  Norwich, 

1904     '  Thompson,  Wi.liam  George, 

Commercial  Union  Assurance  Co., 
24,  25  4-  26  Cornhill,  e.c. 

1906  1  Thomson,  Ernest  H.  W., 

London  and  Lancashire  Fire 
Insurce.  Co.,  Dale-st.,  Liverpool. 

1902     '  Thwaites,  Frederick  George, 

Norwich  Union  Life  Insurance 
Society,  Norwich. 

1907  '  Tomlinson,  Benjamin, 

London,  Edinburgh  and  Glasgow 
Assurance  Company,  E  us  ton- 
square,  y.VT. 

1897     'Townshend,  Edward  Villiers, 

Scottish  Widoivs'  Fund  and  Life 
Assurance  Society,  28  Baldwin- 
street,  Bristol. 

1907     '  Trembath,  Allan  Edward, 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1907  '  Turner,  John  Gilmour, 

Australian  Mutual  Provident 
Society,  Melbourne,  Australia. 

1905  1  Tutill,  Hubert  Linzee, 

English  Sf  Scottish  Lato  Life 
Assur.  Association,  12  Waterloo- 
place,  s.w. 

1908  '  Tyler,  David  Kinnear, 

Australian  Mutual  Provident 
Society,  Melhourne,  Australia. 

1891       Tyler,    Edgar    Alfred,    F.S.A.A., 
F.C.I.S.,  F.S.S., 
9  Old  Jeicry-chambers, Bank, 'E.c, 

1906  1  Tyler,  Victor  William, 

Alliance  Assurance  Company, 
Ltd.,  Bartholomew-lane,  e.c. 

1906     -  Vaughan,  Hubert, 

Mutual  LifeSf  Citizens'  Assurance 
Co.,  Ltd.,  Sydney,  Australia . 

d 


STUDENTS, 


Those  inarked  1,  2,  or  3,  have  passtd  one,  two,  or 
Those  rmrked  (1)  have  been  exempted  under  the 

Date  of 
becoming 
a  Student. 

1907     1  Viiieberg,  Harris  Elias, 

Frovident    Savi»c/s  Life  Assur. 

Society,  35    Nassau-street,  Neio 

York,  U.S.A. 


three  oj  the  four  Examinatioiis  Oj  the  Institute. 
Bye-laws  from,  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 

190i 


1908  '-  Walters,  Arthur  Hawksley,  A.C. A., 
15  George-street,  Mansion-house, 
B.C. 

1906     1  Warhui-st,  James, 

Alliance  Assur.  Co.,  Ltd.  {Pro- 
vident Life  Fund),  68  Fountain- 
street,  Manchester. 

1908     *  Warner,  Arthur  Joseph, 

2  Shirdcroft-avenus,  Rerne-hill, 

S.E. 

1904     1  Warnock-Fielden,  Francis  Hugh, 
Prudential  Assurance  Companif, 
Holborn-bars,  e.c. 

1903     1  Watson,  Alexander  R.  D., 

89  Queen-street,  Auckland,  New 
Zealand. 

1906     1  Watson,  Andrew  Daniel, 

Government  Insurance  Depart- 
ment, Ottawa,  Canada. 

1906     1  Watson,  John  A., 

Laic  Guarantee  and  Trust  Sac, 
Ltd.,  49  Chancery-lane,  "W.c. 

1906  ti'  Webb,  Herbert  Anthony,  M.A., 

Trinity  College,  Cambridge. 

1898     ^  Webb,  Lloyd, 

Commercial  Union  Assur.  Co., 
24.  25  c^  26  Cornhill,  E.c. 

1907  1  Welch,  Leslie  Gordon, 

Phoenix  Assurance  Company, 
Limited,  70  Lombard-street,  E.c. 

1005     ^  Wellington,  Frank, 

Australian  Mutual  Frovident 
Society,  Melbourne,  Australia. 

1893     '  Welman,  Arthur  Joseph, 

Legal  Jj*  General  Life  Assurance 
Sac,  15  Tithebarn-st., Liverpool. 

1905     1  Welsh,  Willis, 

Prudential  Assurance  Company, 
Holborn-bars,  B.C. 


1907 


1  Wenn,  Albert  Edward 

Prudential  Assurance  Company, 
Holborn-bars,  E.C. 

1  Wenyon,  Herbert  John, 

Sun     Life    Assurance    Society, 
G3  Threadneedle-street,  E.C. 


1902     '  White,  Wilfred  Clare, 

Federal     Life     Assurance     Co., 
Hamilton,  Ontario,  Canada. 

1907  1  Wilkinson,  Cecil  S., 

Alliance    Assurance    Co.,   Ltd., 
3  Mincing-lane,  E.C. 

1908  1  Williams,  Caradoc, 

Alliance   Assurance    Co.,   Ltd., 
St.  James' s-street,  S.W. 

1886     '  Williams,  David,  F.S.S., 

181  Queen  Victoria-street,  E.c. 

1905     1  Williams,  Hugh  Corden, 

cjo   Professor    Williams,  M.A., 
The    University,    Hobart,    Tas- 


1895     ^  Williams,  Henry  Samuel  Walter, 
Liverpool   4'   London  4'    Globe 
Insur.  Co.,  Melbourne ,  Australia . 

1900  11'  Williams,  Lewis,  B.A., 

Commercial  Union  Assur.  Co., 
24,  25  4-  26  Cornhill,  E.C. 

1907     1  Williams,  Thomas  Walter, 

London,  Fdinhtrgh  and  Glasgow 
Assura))ce  Company,  Fusion- 
square,  y."\v. 

1906  1  Williamson,  Wallace  White, 

Norwich  Union  Life  Insurance 
Society,  Norwich. 

1907  1  Wilson,  William  Clement, 

Alliance  Assurance  Co.,  Ltd., 
Bartholomew-lane,  E.C. 

1901     -  Wilton,  Herbert  George, 

Norwich  Union  Life  Insurance 
Society,  Norwich. 

1894     1  Windett,  Sydney  V., 

Fagle  Ins.  Co.,  79  Pall-mall,  S.W. 


STUDENTS. 


Thost  marked  1,  2,  or  3  have  passed  oiie,  two,  or  three  of  the  four  Examinations  of  the  Institute. 
Those  narked  (1)  luive  been  exempted  under  the  Bye-laws  from  the  Examination  in  Part  I. 


Date  of 
becoming 
a  Student. 

1905 


1  Wisdom,  Sidney  Herbert, 
Estate    Duty    Office,    Somerset- 
house,  w.c. 


1903     -  Wolfenden,  Edgar  Sydney, 

Australian    Mutual     Provident 
Society,  Sydney,  Australia. 

1908     1  Wolfenden,  Hugh  Herbert, 
The  Grange,  Sidciip,  Kent. 

1895     1  Wood,  David  James, 

Commercial      Union      Assurance 
Co., 24,  25  Sf  26  Cornhill,  E.c. 

1901  1  Wood,  Roland  Stuart, 

Liverpool   S(  London    <^'    Glohe 
Insurance  Co.,  1  Cornhill,  K.c. 

1906     1  Woodiill,  Edward  Arthur, 

National  Mutual  Life  Assurance 
Soc,  39  King-st.,  Cheapside,  E.c. 

1902  »  Woodhouse,  David  Alfred, 

Refuge  Assurance   Co.,  Oxford- 
street,  Manchester. 

1905     ^  Woodward,  James  Howard, 

137  GiUott-road,  Birmingham. 


Date  of 
becoming 
a  Student. 

1900     '  Woolston,  Paul  Livingston,  B.S., 

50  Maine-avenue.    Ocean-grove, 

New  Jersey,  U.S.A. 

1907     1  Wright,  Alexander  William, 

Derehohn,    Oaldeigh-road,   New 
Southgate. 

1886       Yeatman,  Alexander  Alfred, 
2  Coleman-street,  e.c. 

1895     '  Yeldbam,  William  James, 

Prudential  Assurance  Company, 
Solborn-hars,  B.C. 

1906     1  Veomans,  Ernest  Charles, 

Australian    Widows'  Fund  Life 
Assur. Soc, Melbourne, Australia. 

1903  '  Young,  Henry  J., 

Prudential  Assurance  Company, 
Solhorn-lars,  e.c. 

1897     1  Younger,  R.  H., 

Liverpool   4'   London    ^-    Glohe 
Insur.  Co.,  1  Dale-st.,  Liverpool. 

1904  '  Zumstein,  Herbert  Christian, 

Australian     Mutual     Provident 
Society,  Melbourne,  Australia. 


CORRESPONDINa   MEMBERS. 


Belg'iuiu. 


BRUSSELS. 


M.  George  H.  Adan, 

Direct  eur- General  de  la  Hoy  ale  Beige 
Compagnie  Anonyme  d' Assurances  a 
Forfait  sur  la  vie  et  contre  les  Acci- 
dents;  Hue  Royale  (Coin  Impasse  du 
Pare  J. 

M.  Am.  Begault,  F.A.S., 

Vice-President  de  V Association  des 
Actuaires  Beiges.  Membre  Corre- 
spondant  de  V Institut  des  Actuairet 
Franca  is ;  72  Eue  du  Lac. 

M.  Leon  Hamoir, 

Directeur-  General  de  la  C^-  des  Pro- 
prietaires  Eeunis ;  16  Rue  de  Loxum. 


M.  Fl.  Haukar, 

Directeur  -  General  de  la  Caisse 
Generate  d'Evargne  et  de  Ret  rait  e ; 
50  Rue  du  Fosss-aux-Loups. 

M.  Omer  Lepreux,  F.A.S., 

Directeur- General  Honoraire  de  la 
Caisse  Generate  d'Epargne  et  de 
Retraite.  Directeur  de  la  Banque 
Nationale  de  Belgique.  President  du 
Comife  Permanent  des  Congrci  Inter- 
nationaux  d' Actuaires.  President 
de  r Association  des  Actuaires  Beiges. 
Membre  Correspondant  de  VInstitut 
des  Actuaires  Fran.ais.  Membre  de 
la  Commission  Permanente  des 
Societc's  Mutualistes  et  de  la  Com- 
mission    Centrale     de     Statistique. 


Belgrium — contd. 
BRUSSELS— cohW. 

Memhre  de  la  Commission  des 
Accidents  du  Travail.  Ancien 
Capitaine  du  Genie  Charge  de  Cours 
a  I'Ecole  MiUfaire;  39  Rue  de  Turin. 

Denmark. 
COPENHAGEN. 

Prof.  Thorvald  Nicolai  Thiele,  Dr.  Phil., 
Stockholmsgade  25. 


Prance. 


PARIS. 


M.  Paul  Guieysse,  F.A.S., 

President  de  Flnstitut  des  Actnaires 
Francais.  Depute  du  Morhihan ; 
2  Hue  Dante. 

M.  Leon  Marie,  F.A.S., 

Sous-Directeur,  Le  Phenix  Compagnie 
d'Assnrances  siir  la  vie.  Memhre 
Correspondant  de  VAssociation  des 
Actuaires  Beiges.  Jfembre  Agrege  de 
I'Distiiut  des  Actuaires  Francais;  28 
Rne  de  Chdteandiin  (IX''). 

M.  Albert  Quiquet,  F.A.S., 

Actuaire,  La  Nationale  Compagnie 
d'Assurances  sur  la  vie.  Memhre 
Correspondant  de  VAssociation  des 
Actuaires  Beiges.  Secretaire  de 
rinstitut  des  Actuaires  Francais; 
17  Rue  Laffitte   [IX^]. 

M.  Alfred  Thomereau, 

8  Rue  le  Peletier. 


Germany. 
GOTHA. 

Dr.  Johannes  Karup, 

Actuary  of  the   Gotha  Life  Assur- 
ance Company. 
Dr.  Karl  Saniwer, 

Manager  of  the  Gotha  Life  Assur- 
ance Company,  Ohrdruferstrasse,  4. 

Hungary. 
BUDAPEST. 

I\r.  Julius  Altenburger, 

Consulting  Actuary.  Corresponding 
Member  of  the  "Institut  des  Actuaires 
Francais,"  and  of  the  "Association 
des  Actuaires  Beiges."  Member  of 
the  "  Versicherungs-  Wissenschaftliche 
I'ereitiigung  of  Vienna";  \u.Sajisdr 
ut,  20. 


Italy. 
FLORENCE. 
M.  Guide  Toja, 

Ingenieur.  Directeur  General  des 
Compagnies  Italiennes  d'Assur- 
ances sur  la  T'ie  et  Contre 
Jj'Incendie  "La  Fondiaria." 
Membre  du  Comite  permanent 
des  Congres  Internationaux 
d' Actuaires.  Membre  Correspon- 
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Opening  Address  by  the  President,  George  Francis  Hardy,  Esq. 

[Delivered  30  Xovember   1908.] 

OINCE  you  did  me  the  great  honour  of  electing  me  as 
President,  for  the  time  being,  of  this  Institute,  I  have  many- 
times  looked  forward  to  my  task  this  evening  with  considerable 
diffidence  and  some  trepidation,  and  I  hope  you  will  not  suspect 
me  of  a  merely  conventional  sentiment  when  I  express  the  wish 
that  the  duty  of  addressing  you  had  fallen  into  abler  hands. 

It  is  impossible  to  stand  here  and  address  you  this  evening 
without  thinking  of  those  who  have  preceded  me  in  this  Chair, 
and  have  so  ably  upheld  the  dignity  of  their  office  and  of  the 
Institute.  I  feel  it  an  honour  to  succeed  them,  and  a  matter 
for  sincere  congratulation  that  so  many  of  our  past  Presidents 
are  still  with  us,  giving  us  the  benefit  of  their  matured  experience 
and  taking  an  active  share  in  the  work  of  the  Institute,  not 
excepting,  if  I  may  be  allowed  to  say  so,  the  oldest  of  them  all 
in  years,  whose  signature  to  a  certain  parchment — now,  I  fear, 
a  somewhat  ancient  document — gave  me  the  right  to  consider 
myself  an  actuary. 

Next  to  those  personal  feelings  which,  perhaps,  naturally 
arise  first  in  one's  mind,  one's  strongest  sentiment  on  an  occasion 
such  as  this  is  that  of  pride  in  the  Institute  of  which  he  is  a 
member,  in  its  long  and  honourable  record  of  enterprise  and 
achievement,  and  in  its  present  abundant  vitality  and  promise 
for  the  future. 

It  is  just  over  sixty  years  since  the  historic  meeting  at  the 
Guardian  office  practically  launched  the  Institute  upon  its  career. 
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The  story  of  its  founding  and  of  tlie  negotiations  leading  up  to 
that  far-reaching  event  has  been  told  more  than  once  in  the 
pages  of  our  Journal.  Its  advent  was  received  with  anything 
but  cordiality  by  a  section  of  the  actuarial  world  of  that  day, 
and  union  was  not  achieved  until  a  generation  later  when  we 
obtained  our  charter,  but  as  we  read  the  account  of  the  negotiations 
for  the  establishment  of  the  Institute  we  recognize  an  eagerness 
and  enthusiasm  in  its  founders,  a  determination  not  to  be 
deterred  by  indiflFerence  or  opposition,  which  were  a  happy  augury 
for  its  future  success. 

The  objects  set  before  the  Institute  by  those  gentlemen  are 
as  much  an  evidence  of  their  wisdom  and  foresight  as  is  the 
existence  of  the  Institute  itself  of  their  enterprise  and  energy,  and 
although  they  are  not  unfamiliar  to  the  readers  of  the  Journal, 
I  make  no  apology  for  referring  to  them  now.  I  will  only 
select  four  which  practically  cover  the  ground.     These  are  ; — 

(1)  The  development  and  improvement  of  the  mathematical 

theories  on  which  the  practice  of  life  assurance  is  based. 

(2)  The  collection  and  arrangement  of  data  connected  with 
the  subjects  of  the  duration  of  life,  health,  and  finance. 

(3)  The  improvement  and  diffusion  of  knowledge  and  the 

establishment  of  correct  principles  relating  to  subjects 
involving  money  considerations  and  the  doctrine  of 
probability. 

(4)  The    elevation   of  the   attainments   and    status    of   the 

members  of  the  profession. 

It  may  be  claimed  on  behalf  of  the  Institute  that  throughout 
its  long  career  it  has  steadily  and  with  marked  success  pursued 
the  aims  thus  set  before  it  by  its  founders.  It  is  not  necessary, 
in  this  room,  to  examine  this  claim  in  any  detail,  the  less  so 
that  this  has  been  done  by  more  than  one  of  our  past  Presidents 
with  more  knowledge  and  skill  than  I  could  hope  to  bring  to  the 
task,  and  I  shall  only  make  a  brief  and  very  general  reference  to 
some  of  the  work  that  has  been  done. 

The  development  of  actuarial  science  on  its  mathematical 
and  practical  side  has  been  accomplished  by  the  original  work 
of  our  individual  members,  and  by  that  constant  interchange 
of  ideas  and  criticism  rendered  possible  by  the  papers 
and  discussions  at  our  meetings.  These  mainly  fill  the  forty 
and  odd  volumes  of  the  Journal,  no  one  of  which  can,  even 
now,  be  taken  up  without  finding  something  of  interest 
to  the  student  and  to  the  profession.     In  the  aggregate  they 
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•deal  with  almost  every  question  that  is  of  importance  to  the 
actuary,  and  have  from  the  first  embraced  questions  of  financial 
and  practical  importance,  as  well  as  those  subjects  which  mav  be 
termed  theoretical. 

The  collection,  analysis  and  publication  of  statistical  data 
has  been  the  work  not  only  of  the  Institute  officially — although 
in  this  respect  it  has  done  invaluable  serWce,  which  would  have 
been  far  beyond  the  powers  of  any  individual  efforts,  by  its  two 
great  mortality  investigations,  the  later  in  co-operation  with  our 
sister  Society  in  Edinburgh — but  also  of  individual  members  who 
have  made  innumerable  contributions  of  data,  often  of  the 
highest  value,  to  the  Journal.  One  has  only  to  consvdt  the 
Index  to  the  Journal,  under  the  heading  Original  Tables,  to  find 
how  extensive  and  valuable  these  contributions  have  been.  The 
readiness  with  which  so  many  of  our  members  have  freely  given 
to  the  profession  the  data  resulting  from  investigations  undertaken 
in  the  course  of  their  work  is  only  in  harmony  with  that 
public  spirit  to  which  the  Institute  owes  its  existence,  which 
has  always  animated  its  members  in  the  past,  and  we  are 
■confident  will  always  do  so  in  the  future. 

The  improvement  and  diffusion  of  actuarial  knowledge,  and  the 
raising  of  the  attainments  and  status  of  our  members  have  been 
in  view  in  all  the  operations  of  the  Institute,  but  particularly  so 
in  its  special  education  and  training  for  the  responsible  work 
of  their  profession  of  successive  generations  of  actuaries,  many 
of  whom  have  in  the  past  lent  additional  lustre  to  the  Institute, 
but  none  of  whom  will  fail  to  acknowledge  the  debt  they  owe  to 
it.  In  many  respects  this  work  is  perhaps  the  most  important 
which  the  Institute  has  done,  and  we  must  include  under  this 
head  the  publication  of  the  official  Text-Books,  whose  value  has 
been  recognized  far  beyond  the  limits  of  our  membership. 

Finally  must  be  mentioned  the  work  which  the  Institute  has 
effected,  not  perhaps  so  immediately  obvious  but  actually  of  the 
greatest  importance,  in  the  influence  it  has  exercised  upon 
legislation  as  regards  various  matters  affecting  Insurance, 
Friendly  Societies,  Taxation  and  Finance. 

One  result  to  which  the  work  of  the  Institute  has  mainly 
•contributed  is  of  such  public  importance  that  it  deserves  more 
than  a  passing  reference.  In  carrying  out  the  programme  so 
briefly  summarized,  the  Institute  has  been  the  most  powerful 
influence  in  securing  the  stability  and,  speaking  generally,  the 
sound    management    of    the    Life    Assurance    Societies    of  this 
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country^  if  indeed  a  wider  claim  may  not  be  made^  and  in  this 
respect  has  rendered  an  immense  service  to  the  public^  the 
extent  of  which  may  be  gauged^  but  is  not  fully  measured,  by 
the  large  financial  interests  involved,  corresponding  to  the 
magnitude  of  the  operations  and  resources  of  these  societies.  The 
change  that  has  been  eifected  in  the  status  of  the  Life  OflBces 
between  1848  and  1908  is  suflBciently  striking.  About  the 
time  of  the  formation  of  the  Institute,  a  crowd  of  companies 
was  coming  into  existence,  and  a  little  later  the  existing 
companies  numbered  nearly  200.  Some  light  is  thrown  on 
the  character  of  some  of  these  companies  by  the  fact  that  in 
the  ten  years,  1852-61,  about  130  ceased  to  exist.  AVhat  business 
the  offices  collectively  did,  or  what  was  the  extent  of  their 
combined  income  and  funds,  it  is  not  possible  to  say  with  any 
accuracy,  as  in  those  days  they  did  not  all  court  publicity  as  to 
the  extent  of  their  operations,  nor  as  to  their  financial  position, 
but  we  may  probably  put  down  the  total  funds  at  about 
£40,000,000,  and  the  total  premium  income  at  something  over 
£4,000,000.  These  figures  seem  small  indeed  when  compared 
to  those  of  the  present  day,  when  the  aggregate  life  and  annuity 
funds  amount  to  about  £350,000,000 ;  the  annual  premiums 
to  about  £40,000,000;  and  each  year  some  £22,000,000  are 
distributed  in  respect  of  death  claims  and  matured  policies.  Put 
shortly,  during  the  60  years  that  have  elapsed  since  the  Institute 
was  founded,  the  aggregate  income  and  funds  of  the  life  offices 
have  been  increasing  very  nearly  in  geometrical  progression  at 
a  rate  which  has,  speaking  roughly,  doubled  the  figures  every 
twenty  years. 

It  hardly  needs  saying  that  it  is  of  the  highest  national 
importance  that  the  societies  to  which  are  entrusted  interests  of 
such  magnitude  should  be  carried  on  not  only  with  integrity  but 
with  the  best  knowledge  and  skill,  and  it  is  satisfactory  to 
know  that  in  the  majority  of  cases,  including  some  of  the 
soundest  and  most  successful  (from  the  point  of  view  of  the 
beneficiaries),  this  is  being  achieved  under  the  responsible 
guidance  of  men  who  have  been  trained  for  their  w^ork  by  the 
Institute. 

Such  is  a  very  brief  statement  of  the  record  of  the  Institute 
in  the  past.  While  w^e  look  back  upon  that  record  with  pride, 
it  is  also  our  business  to  look  forward,  and  to  ask  ourselves  in  what 
direction  our  work  lies  for  the  future  ?  There  will  doubtless 
be  new  developments,  but  in  many  respects  this  work  will  follow 
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the  same  lines  as  hitherto.  We  cannot  regard  actuarial  science 
as  complete,  either  upon  its  financial  or  mathematical  side.  There 
occur  in  the  history  of  most  branches  of  science  periods  and 
phases  where  after  a  prolonged  advance  there  comes  a  distinct 
pause,  if  not  a  tendency  to  stagnation ;  as,  for  example,  in  the 
science  of  astronomy,  just  prior  to  the  introduction  of  the 
methods  of  spectrum  analysis  ;  in  biology,  just  before  Darwin  ; 
and,  we  may  perhaps  add,  in  the  theory  of  evolution  prior  to  the 
introduction  and  application  of  the  statistical  principles  and 
methods  which  we  owe  in  the  the  first  instance  to  Mr.  Francis 
Galton,  and,  not  to  mention  other  workers,  the  complete 
development  of  w^hich  is  due  to  Professor  Karl  Pearson.  Such  a 
period  of  inertia  is  generally  overcome  by  the  advent  of  fresh 
general  conceptions  or  of  some  fresh  mass  of  material  demanding 
analysis  and  new  methods  of  work.  Both  these  factors  are 
operative    in    actuarial  science  to-day. 

The  new  statistical  theories  and  methods  to  which  I  have 
just  referred  have  already  done  much  for  statisticians.  They  have 
shown  the  importance  of  considering  not  merely  average  results, 
but  also  those  laws  which  appear  to  govern  deviations  from  such 
average  in  individual  cases  or  groups ;  and  they  have  thrown  a 
flood  of  light  upon  the  nature  of  those  laws.  They  go  far  to 
show^  that  in  any  homogeneous  data  the  distribution  of  such 
deviations  of  any  measurable  quality  round  its  mean  value  may 
be  represented  by  a  single  mathematical  law,  of  which  the  old 
so-called  law  of  error  is  a  particular  case,  the  exact  form  of  the 
distribution  depending  merely  upon  the  values  of  the  three 
constants  of  a  certain  differential  equation.  They  have  further, 
in  the  mathematical  theory  of  correlation,  not  only  given  us  the 
means  of  determining  the  probabiUty  that  certain  characters  in  a 
group  are  correlated,  but  have  also  provided  us  w^ith  a  numerical 
measure  of  the  degree  of  such  correlation. 

It  may  be  too  early  to  say  whether  the  particular  family  of 
curves  which  Prof.  Pearson  has  investigated  practically  exhausts 
the  observed  laws  of  variation.  Probably  in  the  case  of  actuarial 
statistics  where  the  age  is  the  independent  variable  their 
application  may  be  found  to  be  limited  by  certain  disturbing 
influences  peculiar  to  this  class  of  statistics.  But  it  is  clear  that 
these  new  methods  and  the  conceptions  underlying  them  have  a 
direct  bearing  upon  much  of  our  statistical  work,  and  will  be  in 
many  cases  of  great  service  to  us. 

It    is    satisfactory    that    the    Institute   has    not    passed    by 


0  Opening  Address  by  the  President.  [Jan, 

unnoticed  these  new  methods,  which  have  so  important  a 
bearing  upon  the  classification  and  interpretation  of  vital 
statistics.  I  need  only  refer  to  the  reprint  in  the  Journal 
of  the  papers  by  Miss  Beeton  and  Mr.  Yule  jointly  Avith 
Prof.  Pearson  on  "  The  Inheritance  of  Longevity,  &c.",  and  on  the 
"  Correlation  between  the  Duration  of  Life  and  the  number  of 
Offspring  ",*  and  to  the  lucid  introduction  to  the  whole  subject 
contained  in  Mr.  Elderton's  book,  "  Frequency  Curves  and 
Correlation  " ,  published  under  the  auspices  of  the  Council. 

Even  those  older  and  more  discussed  questions  of  actuarial 
theory,  upon  which  there  may,  at  one  time,  have  been  a  tendency 
to  regard  the  last  word  as  said,  will  have  to  be  regarded  from 
new  points  of  view.  Notwithstanding  the  numerous  and  valuable 
papers  which  have  from  time  to  time  been  written  on  the  subject 
of  Life  Office  Valuations,  and  Surplus  Distribution,  there  still 
remain  many  points,  not  only  of  detail,  but  of  principle,  open  to 
further  discussion. 

While,  however,  I  do  not  think  that  the  theory  of  our 
subject  can  be  regarded  as  complete,  I  believe,  nevertheless,  that 
some  of  the  most  imjDortant  work  we  have  to  do  in  the  immediate 
future  lies  in  the  proper  application  of  actuarial  principles^ 
statistical  and  financial,  to  the  many  practical  questions  which 
arise  from  time  to  time  not  only  in  the  ordinary  course  of  our 
work  but  also  outside  the  sphere  of  life  assurance. 

Some  such  questions  directly  interesting  to  actuaries  and  of 
great  moment  to  the  public  have  been  brought  to  the  front  by 
the  events  of  the  past  year.  Perhaps  the  most  important  are 
those  raised  by  the  recent  passing  of  the  Old  Age  Pensions  Act. 
The  question  of  the  desirability  of  some  action  by  the  State  in  this 
matter  has  been,  more  or  less  officially,  under  consideration  for  the 
past  twenty-five  years,  various  committees  and  commissions  having 
reported  on  it  to  Parliament.  Both  political  parties  may  be  said 
to  have  been  committed  to  a  measure  in  one  form  or  another,  and 
it  can  hardly  be  a  matter  for  surprise  that  at  last  a  Government 
has  taken  the  plunge.  This  question,  or  the  larger  problem  of 
which  this  is  a  part,  has  on  several  occasions  engaged  the 
attention  of  the  Institute,  and  has  been  repeatedly  referred  to 
in  the  Journal.  So  lone;  a":o  as  1891  we  were  indebted  to 
Mr.  Young  for  a  valuable  exposition  of  the  German  law  of 
Insurance  against  Invalidity  and  Old  xVge  from  the  financial 
and  administrative  points  of  view.f  Mr.  R.  P.  Hardy  in  his 
paper  upon  "  The   Formulae  for  Benefits   upon   the  principle  of 

*  J.I.A.,  vol.  XXXV,  pp.  112,  458. 
t  J.I. A.,  vol.  xxix,  p.  269. 
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Collective  Assurance  ^'*  has  attacked  successtullv  an  important 
branch  of  the  theory  of  the  subject,  while  the  question  has  been 
referred  to  in  one  or  two  Presidential  Addresses,  notably  in  that  of 
Mr.  Manly  in  1896. 

The  recent  Act  has  not  yet  come  fully  into  operation,  and  it 
is  therefore  too  early  to  say  how  far  the  preliminary  estimates 
of  cost  will  prove  trustworthy.  It  already  seems  pretty  clear  that 
they  will  be  exceeded  in  the  sister  island,  and  the  enthusiasm 
with  which  the  Act  has  been  there  welcomed  perhaps  excuses 
the  recent  question  in  the  House  as  to  whether  the  number  of 
applications  indicated  the  longevity  of  tbe  inhabitants  or  their 
powers  of  imagination. 

The  Bill  when  first  introduced,  as  was  perhaps  to  be  expected 
when  the  difficulties  of  the  question,  financial  and  other,  are 
considered,  presented  many  anomalies,  not  all  of  which  have 
been  removed  during  its  passage  through  the  House,  and  some  of 
these  in  any  case  will  have  to  be  dealt  with  in  the  near  future. 

Apart  from  these,  however,  the  Act  as  finally  passed  admittedly 
deals  with  only  one  part  of  a  great  problem.  Old  age  is  not  the  worst 
enemy  which  the  wage-earner  has  to  fear.  Invalidity  and  unem- 
ployment are,  in  fact,  more  near  and  more  dangerous  to  him 
because  (in  each  individual  case)  more  incalculable. 

If  it  is  of  moment  to  the  worker  that  these  enemies  should  be 
guarded  against,  it  is  also  of  moment  to  the  State,  which  loses 
not  only  by  the  temporary  stoppage  in  production,  but  by  the 
consequent  disorganization  of  industry  and  the  deterioration  of 
the  worker,  even  more  than  by  the  costly  temporary  expedients 
periodically  demanded  to  meet  crises  of  severe  depression  such  as 
at  present. 

In  these  circumstances  it  is  natural  that  there  should  be  a 
somewhat  widespread  expectation  that  the  Old  Age  Pensions 
Act  will  be  succeeded  by  a  supplementary  and  contributory 
scheme  dealing  with  invalidity  and  earlier  pensions  and,  con- 
ceivably, unemployment.  Whether  this  will  prove  to  be  so 
or  not  will  presumably  depend  upon  the  views  arrived  at  by  the 
Royal  Commission  which  it  is  the  intention  of  the  Government 
to  propose. 

It  is  satisfactory  to  know  that  an  enquiry  of  this  nature  is  to 
precede  any  further  legislation,  and  it  is  to  be  hoped  that  it 
will  be  exhaustive  and  final ;  that  it  will  not  be  occupied  by  the 
examination  of  numberless  rival  schemes  as  in  the  case  of  a 
former  enquiry,  but  will  elicit  and  classify  the  facts  which  are  the 
*  J. I. A.,  vol.  sxx,  p.  79. 


8  Opening  Address  by  the  President.  [Jan. 

first  requirement  if  any  proposed  scheme  is  to  rest  upon  a  sound 
financial  basis. 

Leaving  out  of  the  question  for  the  moment  the  ])roblem  of 
unemployment^  as  regards  provision  against  sickness^,  invalidity 
or  death,  we  are  not  without  ample  data  in  the  combined 
experience  of  our  friendly  societies ;  and  this  part  of  the 
ground  is  already  largely  covered  by  the  operations  of  existing 
institutions.  AYe  cannot  say,  however,  to  what  extent  the 
ground  is  still  unoccupied,  nor  do  we  know,  and  this  is  said 
without  any  disrespect  to  some  of  the  most  useful  institutions  in 
the  countrj',  how  much  remains  to  be  done  to  bring  the  existing 
agencies  to  a  state  of  eflBciency.  We  know,  however,  that  the 
position  of  the  friendly  societies  has  made  great  progress  during 
the  past  generation,  and  I  am  strongly  inclined  to  the  view  that 
any  scheme  that  may  eventually  be  produced,  if  it  is  to  be 
successful,  must  take  account  of  and  in  some  way  utilize  these 
existing  institutions. 

According  to  the  Report  of  the  Deputy-Registrar  of  Friendly 
Societies  for  the  year  ending  1906,  the  friendly  societies  and 
afiiliated  orders  making  returns  in  that  year  represented  nearly 
6,000,000  members,  and  possessed  funds  amounting  to 
£42,000,000,  paying  annually  to  their  members  for  sickness  and 
invalidity  about  £4,000,000  per  annum,  to  which  should  be  added 
about  £500,000  paid  by  the  trade  unions.  These  figures  compare 
with  14,000,000  estimated  as  the  numbers  in  1906  insured  under 
the  German  State  scheme,  with  funds  of  some  £76,000,000,  and 
annual  payments  for  sickness  and  invalidity  of  about  £6,000,000 
exclusive  of  medical  attendance. 

In  point  of  funds,  when  the  difference  of  population  is  allowed 
for,  the  comparison  is  not  unfavourable ;  but  the  numbers  would 
suggest  that  a  considerable  section  of  our  wage-earners  are  not 
members  of  registered  friendly  societies,  and  probably  do  not 
therefore  make  any  provision  by  insurance  against  sickness  and 
invalidity. 

A  further  question  upon  which  information  is  needed  is  as 
to  how  far  these  societies  are  efficiently  managed  and  solvent. 
In  the  case  of  some  of  the  larger  affiliated  orders,  their 
valuations  are  made  by  well-known  and  competent  actuaries, 
and  we  know  that  their  condition  is,  on  the  whole,  satisfactory. 
Leaving  these  out  of  account,  it  must  be  confessed  that  we  are 
very  much  in  the  dark  as  to  the  remainder,  and  although  many 
of  them  are  known  to  be  sound  and  well  managed,  it  is  certain  that 
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there  ai-e  a  large  number  of  which  this  cannot  be  said.  Out  of 
about  1,000  valuations  received  by  the  Registrar  in  1996,  fiftv-nine 
per-cent  showed  an  aggregate  deficiency  of  over  £1,250,000,  while 
forty-one  per-cent  showed  surpluses  aggregating  over  j61,000,000. 
These  figures,  so  far  as  they  go,  are  not  very  satisfactory,  and 
there  are  some  distui'bing  symptoms.  It  is  to  be  noted  that  only 
fourteen  per-cent  of  the  valuations  were  made  by  public  valuers, 
and  it  is  further  to  be  noted  that  of  the  1,000  societies  above- 
mentioned,  over  sixty  per-cent  (no  doubt,  however,  the  smaller 
ones)  possessed  scales  of  contributions  uniform  at  all  ages  at 
entry. 

On  the  other  hand,  where  comparison  was  possible  with  an 
earlier  valuation,  over  sixty  per-cent  of  the  societies  showed  an 
improved  financial  position.  When  the  large  affiliated  orders 
are  taken  into  account,  there  can  be  little  doubt  that  the  financial 
position  of  Friendly  Societies  as  a  whole  has  been  improving  for 
many  years  past,  and  that  this  process  is  still  going  on,  and  this, 
I  believe,  is  the  opinion  of  the  Chief  Registrar.  Unfortunately, 
this  improvement  has  been  largely  due  to  the  non-survival  of  the 
unfit,  which  is  a  painful  process  to  those  most  nearly  concerned. 

When  these  preliminary  questions  have  been  dealt  with,  some 
of  the  gravest  difficulties  will  still  remain,  as  the  Government 
will  then  have  to  determine  whether  a  case  is  made  out  for  State 
interference  upon  the  basis  of  a  contributory  scheme,  whether 
such  scheme  is  to  be  optional  in  principle,  taking  the  form  of 
encouragement  by  subsidy  of  private  societies,  or  whether  there 
is  to  be  a  compulsory  scheme,  embracing  the  whole  of  the  wage- 
earning  class. 

Present  indications  seem  to  point  in  the  direction  of  the 
abandonment  by  the  State  of  the  policy  of  laissez-faire,  and 
no  doubt  the  force  of  example  in  other  countries  will  tell  in  this 
direction,  and  the  somewhat  widespread  feeling  that  it  is  illogical 
and  unfair  to  provide  a  free  pension  for  those  over  70,  and  to 
refuse  to  recognize  the  claims  of  those  who  are  helplessly 
invalided  before  reaching  that  age.  I  need  hardly  say,  however, 
that  social,  political,  and  financial,  as  well  as  actuarial,  considera- 
tions must  be  well  weighed,  before  a  conclusion  can  be  reached  as 
to  the  desirability  of  State  interference. 

In  the  event  of  a  scheme  for  optional,  subsidized  insurance, 
important  questions  will  arise  as  to  how  existing  and  approved 
societies  can  be  utilized.  Obviously  a  selection  would  have  to 
be  made,  as  the  State  cannot  recognize  and  certainly  not  subsidize 
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societies  which  cannot  satisfy  it  that  they  are  solvent  and  are 
likely  to  remain  so ;  and  for  this  purpose  I  need  hardly  say  that 
something  more  would  be  required  than  the  kind  of  valuation 
now  sometimes  thought  sufficient  by  the  societies  themselves. 

If  selected  societies  are  to  be  subsidized,  the  question  will 
arise  as  to  how  far  benefits  should  be  standardized,  and  as 
to  what  form  such  subsidy  is  to  take.  The  suggestion  has 
sometimes  been  made  that  the  State  should  guarantee  a  minimum 
rate  of  interest  upon  the  funds  of  approved  societies,  but  it  seems 
probable  that  under  this  plan  the  cost  to  the  State  would  be 
disproportionate  to  the  advantage  to  the  societies,  who  can  and 
already  do,  in  many  instances,  earn  distinctly  higher  rates  upon 
their  funds  than  that  at  which  the  State  borrows.  This  would 
appear  to  point  to  an  addition  to  the  contributions  as  the  necessary 
method  of  subsidy. 

If  a  general  scheme  of  compulsory  insurance  is  to  be  adopted, 
it  will  be  even  more  unjust  to  ignore  existing  societies  of 
proved  value  and  status,  while,  on  the  other  hand,  it  will  become 
more  than  ever  necessary  to  have  ample  security  for  their 
continued  solvency  and  sound  management.  The  claims  of  the 
smaller  and  yet  sound  societies  would  also  have  to  be  considered, 
and  possibly  some  method  of  grouping  them  adopted,  to  secure 
a  sufficient  basis  of  operations  necessary  to  stability. 

Many  other  questions  will  arise,  such,  for  example,  as  the 
treatment  of  lives  already  invalided,  or  so  far  advanced  in  age  that 
premiums  for  insurance  against  invalidity  would  be  too  onerous. 
This  last  question,  indeed,  would  be  one  of  great  practical  difficulty 
in  any  scheme. 

The  probiem  of  unemployment  stands  upon  an  entirely 
different  footing  to  that  of  invalidity  or  old  age,  and  prolonged 
and  careful  enquiry  will  be  needed  before  anyone  can  say,  not 
whether  it  is  desirable,  but  whether  it  is  at  all  possible  to  deal 
with  this  problem  on  the  principle  of  insurance.  AVe  are  at  present 
almost  without  data ;  and  in  a  recent  debate  in  Parliament  the  most 
divergent  tigures  were  given  as  representing  the  numbers  involved. 
We  require  a  census  of  unemployed  which  shall  enable  the  facts 
to  be  so  classified  as  to  show  the  intensity  of  unemployment  in 
various  districts  and  occupations ;  how  far  and  in  w^hat  class  of 
cases  it  is  sporadic,  periodic,  or  chronic  ;  and  to  what  extent  it 
can  be  assigned  to  various  causes.  The  trade  unions  are 
practically  the  only  institutions  which  deal  with  this  question 
from  what  is   virtually  an    insurance    point    of   view,  but    they 
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represent  less  than  2,000,000  members,  or  about  one-fiftli  of  the 
persons  affected,  and  they  deal  with  the  problem  in  its  most 
manageable  form.  Whether  unemployment  as  a  whole  can  be 
dealt  w^ith  upon  the  principle  of  insurance  is  open  to  very  grave 
doubt. 

I  need  hardly  say  that  these  brief  remarks  are  not  offered  as 
a  detailed  discussion  of  questions  which  in  some  aspects  are 
essentially  political  and  controversial,  but  enough  perhaps  has 
been  said  to  indicate  the  nature  of  some  important  questions 
that  must  be  dealt  with  before  any  Commission  can  hope  to 
produce  a  satisfactory  scheme.  Whatever  scheme,  if  any,  be 
finally  adopted,  it  will  be  the  general  feeling  here  that  it  should 
be  of  such  a  nature  as  to  put  a  premium  upon  thrift  rather  than 
to  discourage  it. 

Another  public  question  in  Avhich  we  as  actuaries  are  greatly 
interested  is  that  of  the  vital  statistics  of  the  country,  a  subject 
suggested  by  the  recent  publication  of  the  two  vokimes  of  the 
supplement  to  the  Registrar-General's  65th  Report,  covering  the 
10  years  1891  to  1901.  Those  who  have  perused  these  volumes 
will  have  seen  at  once  that  in  several  respects  they  are  a  great 
advance  upon  their  predecessors.  The  new  English  Life 
Table  Xo.  6  contained  in  the  first  of  these  volumes  was  very 
recently  discussed  in  this  room,  following  upon  the  reading  of 
Mr.  King's  census  paper,*  and  it  will  generally  be  admitted  to 
represent  the  mortality  of  the  general  population  much  more 
closely  than  any  of  the  earlier  English  Life  Tables.  Apart  from 
this  table  and  the  new  Healthy  English  Table  the  main  features 
of  the  volumes  are  the  statistics  of  mortality  in  different  localities 
and  occupations.  As  regards  the  first  group  of  tables,  whereas 
in  former  reports  Ave  had  to  be  content  with  what  have  been 
termed  the  crude  death  rates,  uncorrected,  that  is,  for  the 
difference  in  age  distribution  of  the  population  in  the  various 
registration  districts,  the  proper  correction  is  now  brought  into 
account,  and  it  is  for  the  first  time  during  the  whole  history  of 
these  tables  possible  to  make  comparisons  of  death  rates  in 
various  parts  of  the  country  with  any  degree  of  confidence  in  our 
conclusions,  although  even  now  some  care  must  be  exercised,  for 
while  the  mortality  of  various  localities  has  been  corrected  for 
deaths  in  institutions  as  well  as  for  differences  in  age  distribution, 
these  two  corrections  have  not  been  combined.  Perhaps  the 
most  striking  conclusion  to  be  drawn  from  such  comparisons  as 
may  be  made  by  the  aid  of  these  corrected   death  rates   is   the 

*  J.I.A.,  vol.  xlii,  p.  225. 
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difFerence  between  the  best  districts  and  the  general  average,  or, 
to  put  the  matter  in  another  form,  the  difFerence  between  the 
rural  and  town  populations.  The  average  corrected  mortality 
rates  for  the  districts  included  in  the  new  Healthy  English  Table 
was,  for  the  10  years,  13  per  1,000  on  a  ])opulation  of  4,500,000; 
the  highest  rate  included  being  14  per  1,000.  If  Ave  assume  the 
standard  of  life  under  healthy  conditions  to  be  represented  by 
the  higher  of  these  two  rates,  we  find  the  excess  mortality  above 
this  standard  in  the  remainder  of  the  country  represents  about 
120,000  deaths  annually. 

In  the  statistics  of  the  mortality  of  occupations,  which 
are  of  value  to  us  as  being  at  present  the  only  data  of  this 
kind  of  any  extent  available  in  this  country,  a  distinct 
improvement  has  been  effected,  always  assuming  that  the  figures 
can  be  relied  upon,  by  taking  account  of  the  retired  members 
of  each  occupation  or  profession,  and  in  this  way  a  much 
better  agreement  has  been  secured  between  the  registered 
deaths  and  the  enumerated  populations,  and  an  important 
criticism  of  the  former  returns  has  been  met,  namely,  that  in 
many  cases  the  mortality  in  a  given  occupation  may  under  the 
old  form  of  table  be  unestimated,  because  persons  retiring  from 
ill-health  would  cease  to  be  included  in  the  group.  It  is  to  be 
noticed,  however,  that  these  improvements  amount  in  themselves 
to  a  strong  condemnation  of  previous  returns,  since  they  go  far 
to  show  that  any  deductions  that  may  have  been  made  from  these 
earlier  returns  were  necessarily  untrustworthy.  It  is  perhaps 
worth  suggesting  that  something  approaching  uniformity  should 
be  arrived  at  between  the  returns  for  different  parts  of  the 
Kingdom.  The  improved  methods  to  which  I  have  referred  in 
the  English  returns,  do  not  appear  in  those  for  Scotland  or 
Ireland,  and  although  it  is  true  that,  so  far  as  the  corrections  for 
age  distribution  is  concerned,  these  can  be  made  by 
investigators  for  themselves,  this  can  only  be  done  by  an 
enormous  amount  of  individual  labour.  AVhat  strikes  one 
chiefly  in  these  returns  is  that,  notwithstanding  the  improvements 
introduced,  there  has  been  too  much  adherence  to  traditional 
forms.  It  seems  very  doubtful  whether  the  immense  mass  of 
detailed  tables  printed,  showing  the  deaths  at  various  ages  and 
from  various  causes  in  every  individual  registration  district,  can 
be  of  any  great  public  utility,  the  items  in  most  of  these  tables 
consisting  of  small  numbers  from  which  no  trustworthy 
conclusions  can  be  drawn,  although  the  labour  and  expense  of 
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their  tabulation  must  be  considerable.  What  is  needed  is  some 
simple  means  of  showing  at  once  which  districts  are  healthy  and 
which  unhealthy,  and  in  what  degree,  and  this  might  easily  be 
done  by  a  much  shorter  series  of  tables  or  by  suitable  diagrams, 
neighbouring  and  similar  registration  districts  being  suitably 
grouped,  and  the  deaths  being  corrected  both  for  age 
distribution  and  for  deaths  in  institutions. 

In  the  closely  allied  branch  of  public  statistics  connected  with 
the  Census,  the  institute  has  in  the  past  endeavoured,  by  official 
representation,  to  bring  about  certain  much  needed  reforms,  but 
so  far  without  any  very  definite  results.  The  nature  of  these 
reforms  is  pretty  well  agreed  upon  by  statisticians  generally,  and 
is  fully  indicated  in  ^Ir.  Ryan's  important  paper  on  Census 
Reform,"^  and  in  the  subsequent  discussion.  All  that  can  be  done 
is  to  continue,  when  the  opportunity  arises,  to  bring  pressure  to 
bear  in  the  proper  quarter.  Actuaries  and  others  interested  in 
the  Census  have  always  had  a  natural  desire  to  obtain  the  bare 
facts  ascertainable  from  the  enumeration,  before  these  have  been 
subjected  to  processes  of  grouping  or  smoothing.  It  is  still 
more  desirable  that  a  serious  effort  should  be  made  to  eliminate 
from  the  census  tigures  and  the  Registrar-General's  returns  the 
systematic  errors  which  at  present  vitiate  the  age  statements  and 
possibly  other  information.  We  need,  in  fact,  such  an  analysis 
of,  for  example,  the  age  statements  as  will  suffice  to  determine 
the  extent  and  direction  of  the  personal  errors  by  which  the  returns 
are  effected,  and  this  can  only  be  done  by  introducing  the  card 
system,  and  treating  the  census  as  a  continuous  and  not  a 
spasmodic  operation. 

Xow  that  far-reaching  problems  such  as  those  relating  to 
schemes  for  state  aided  insurance  are  coming  to  the  front,  it  is 
more  than  ever  important  that  the  census  figures  should  be  freed 
from  systematic  errors.  The  next  Census  will  be  one  of  the 
utmost  importance,  both  as  to  the  facts  to  be  ascertained  and 
their  treatment,  and  it  is  much  to  be  desired  that  due  weight 
should  be  given  to  the  views  of  those  statisticians  who  have  made 
a  special  study  of  this  question. 

As  regards  the  work  of  the  Institute  in  the  future  in  respect 
to  the  collection  and  publication  of  data,  it  might  seem  that,  after 
the  extensive  experience  which  has  so  recently  been  published, 
little  remains  to  be  done  for  the  present.  There  are  still, 
however,  some  important  gaps  in  our  knowledge  as  regards  the 
mortality  of  insured  lives,  more  particularly  with  respect  to  the 
*  J.I.A.,  vol.  xxxvi,  p.  329. 
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proper  classification  of  extra  risk  cases,  whether  clue  to  personal 
•defects,  to  family  history,  special  occupations,  or  climates.  In 
the  archives  of  the  offices  there  must  exist  a  mass  of  material 
bearing  on  all  these  points,  and  though  we  cannot  hope 
that  this  will  be  made  available  for  general  use  in  the  near 
future,  it  is  not  too  much  to  expect  that  it  should  not  be 
permanently  lost  sight  of.  Although  some  attention  was  paid 
to  this  question  at  the  time  the  Institute  20  Offices'  Experience 
was  collected,  nothing  very  satisfactory  was  accomplished.  The 
mere  separation  of  risks  into  two  classes  of  healthy  lives  and 
diseased  lives  was  quite  inadequate  as  regards  the  latter  for  any 
practical  purpose,  as  no  classification  of  them  w^as  attempted. 
The  data  which  has  so  recently  been  published  as  respects  normal 
risks  has  given  to  us  a  set  of  tables  showing  the  rates  of  mortality 
prevailing  among  the  holders  of  various  classes  of  policies,  which 
may  be  expected  to  fulfil  all  requirements  on  this  head  for  some 
years  to  come,  but  that  investigation  left  abnormal  risks  of  all 
kinds  on  one  side. 

"With  respect  to  special  rates  of  mortality  prevailing  in 
various  occupations,  fair  conclusions  may  perhaps  be  drawn  from 
the  Registrar-General's  returns,  already  referred  to,  in  the 
supplement  to  the  Sixty-fifth  Report,  if  we  except  a  few  special 
occupations,  and  as  regards  the  extra  rates  of  mortality  arising 
from  unhealthy  climates,  there  is  a  fair  amount  of  miscellaneous 
information  available,  some  of  it  accurate  in  character,  although 
not  perhaps  very  extensive  in  amount.  Our  information  on  this 
subject,  however,  still  remains  very  fragmentary,  and,  except  for 
certain  special  localities,  not  very  trustworthy. 

In  the  rating  up  of  lives  on  account  of  personal  defect  or 
family  history,  there  is  a  great  want  of  uniformity  in  the  practice 
-of  various  offices,  due  to  the  fact  that  there  are  hardly  any 
materials  available  upon  which  to  base  sound  conclusions.  These 
materials,  nevertheless,  exist,  and  I  believe  it  would  amply  repay 
the  offices  if  a  sufficient  body  of  them  could  be  collected  and 
analyzed.  One  difficulty  in  the  way,  perhaps,  is  that  one  can 
hardly  expect  that  offices  which  have  made  a  special  study  of  this 
class  of  business,  and  by  their  own  enterprise  and  at  their  own 
risk  have  amassed  a  quantity  of  valuable  information  on  the 
-subject,  will  be  prepared  to  make  the  results  of  their  experience 
available  for  the  use  of  competitors.  At  the  same  time  I  do  not 
think  that  this  difficult}^,  although  it  may  be  a  real  one,  should 
stand  in  the  way  of  something  being  done  in  this  direction  by 
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the  offices  generally.  Meanwhile,  I  am  not,  I  think,  hetraying 
any  confidence  in  stating,  what  I  am  sure  the  profession  as  a 
whole  will  be  very  glad  to  know,  that  one  of  our  members,  who  has 
unusual  opportunities  for  the  collection  of  the  necessary  facts,  is 
making  an  investigation  upon  this  very  subject.  When  he 
publishes  his  results,  I  am  quite  sure  that  much  valuable 
information  will  for  the  first  time  be  made  available  for  the 
profession,  and  light  thrown  upon  many  points  hitherto 
obscure. 

In  addition  to  this  class  of  information,  there  exists  in 
the  offices  materials  for  throwing  light  upon  many  important 
aspects  of  the  problem  of  heredity.  I  have  already  referred 
to  the  paper  by  Miss  Beeton  and  Professor  Pearson,  transcribed 
from  the  Proceedings  of  the  Royal  Society  into  the  Journal, 
on  the  Inheritance  of  Longevity,  a  subject  which  has  obviously 
a  most  direct  bearing  upon  our  work.  In  this  research  the 
authors  found  great  difficulty  in  obtaining  sufficient  data 
suitable  for  their  purpose.  But  the  records  of  any  single  life 
office  would  probably  avail  to  produce  a  much  more  extensive 
and  trustworthy  set  of  observations  than  those  upon  which  the 
authors  eventually  had  to  rely.  And  this  is  true  of  other 
similar  enquiries.  In  many  cases  it  would  not  be  necessary  that 
an  unwieldy  amount  of  material  should  be  brought  together.  It 
would  be  quite  possible,  from  a  comparatively  moderate  collection 
of  data  from  the  contributing  offices,  to  arrive  at  some  definite 
and  valuable  information  on  many  points  which  are  now 
somewhat  obscure,  such  as  the  effect  on  the  expectation  of  life  of 
various  features  in  family  or  personal  history. 

Of  the  events  of  the  past  year  specially  of  interest  to  the 
actuarial  profession,  in  addition  to  those  already  referred  to, 
there  are  two  which  call  for  some  notice  ;  the  first  by  its  public, 
the  second  by  its  domestic  importance. 

The  first  is  the  American  monetary  crisis  of  last  autumn,  the 
immediate  effect  of  which  was  a  further  fall  in  the  values  of 
Stock  Exchange  securities,  including  what  may  be  termed  the 
investment  securities,  largely  held  by  life  offices,  which  had 
already  so  considerably  declined  from  the  high-water  mark  of 
1897-8.  Since  the  beginning  of  the  year  there  has  been  some 
recovery,  but  the  question  whether  this  recovery  is  to  be 
permanent,  if  we  can  speak  of  permanency  in  these  matters, 
depends  upon  events  which  the  actuary  cannot  be  expected  to 
forecast. 
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I  do  not  propose  to  say  anything  as  to  the  causes  of  the 
crisis  of  last  autumn,  which  are  now  pretty  well  understood,  but 
as  that  crisis  profoundly  affected  the  whole  financial,  and  through 
it  the  whole  commercial  world,  it  will  be  of  some  interest  to 
consider  the  effect  of  the  consequent  fall  iu  securities  upon  the 
finances  of  the  life  offices. 

In  the  ten  years  prior  to  the  close  of  1898,  the  gross  profit 
on  investments  brought  into  the  Revenue  accounts  of  the  various 
life  offices,  so  far  as  this  can  be  ascertained  from  the  Board  of 
Trade  returns,  represented  about  2  per-cent  of  the  average 
aggregate  values  of  the  Stock  Exchange  Securities  held  by  the 
offices,  or  considerably  less  than  a  quarter  per-cent  per  annum. 
Even  this  estimated  sum  probably  includes  some  profit  on 
reversions.  When  we  consider  the  actual  extent  of  the 
appreciation  that  must  have  occurred  during  those  years, 
over  an  annual  average  holding  in  all  about  £80,000,000,  it  is 
manifest  that  the  offices  generally  exercised  a  wise  restraint  in 
the  revaluation  of  securities,  of  which  they  have  reaped  the 
benefit  in  subsequent  years. 

From  the  year  1899  the  movement  in  prices  has  been  reversed, 
and  taking  the  offices  as  a  whole  the  assets  were  written  down 
between  that  date  and  the  end  of  1906  by  about  £1,500,000, 
while  investment  reserve  funds  and  the  like  were  increased  by 
a  nearly  similar  sum,  indicating  a  total  loss  on  these  investments, 
brought  into  account,  of  about  £3,000,000. 

How  far  this  last  figure  will  be  augmented,  when  the  results 
for  1907  are  fully  know^n,  is  uncertain,  but  probably  by  something 
over  £2,000,000,  making  a  total  depreciation  of  over  £5,000,000 
in  the  last  eight  years.  This  aggregate  no  doubt  includes  losses 
on  other  classes  of  securities,  but  probably  not  to  any 
considerable  extent.  If  this  sum  appears  large,  it  must  be 
looked  at  in  relation  to  the  total  of  the  funds  affected,  and  it 
will  then  be  seen  to  represent  about  a  half  per-cent  per  annum  on 
these  investments  during  the  eight  years.  As  contrasted  with  the 
extent  of  the  fall  in  investment  securities  during  the  period,  we 
shall  be  struck  by  the  smallness  of  the  amount  that  the 
companies  have,  in  the  aggregate,  found  it  necessary  to  write  off, 
a  state  of  things  obviously  due  to  their  caution  in  the  preceding 
period  of  advancing  prices. 

It  may  be  asked  how  far  the  financial  position  of  life 
companies  has  been  affected  by  this  fall  in  securities,  or  may  be 
affected  by  any  further  extension  of  the  movement.     The  answer 
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must  bC;,  I  thiuk,  that^  paradoxical  as  it  may  sound,  the  fall  in 
prices  has  strengthened  the  position  of  the  offices. 

AVhile  the  reasons  for  this  conclusion  will  be  apparent  to  the 
actuary,  they  may  not  be  so  readily  grasped  by  the  public.  The 
rise  in  the  rate  of  interest  which  has  necessarily  accompanied  the 
fall  in  prices  will,  even  if  the  latter  prove  permanent,  more  than 
compensate  the  offices  for  the  reduction  in  capital  values. 
This  rise  is  distinctly  shown  in  the  revenue  accounts  of 
the  companies,  and  is  much  larger  than  can  be  accounted  for  by  the 
automatic  effect  of  the  writing  down  of  securities  that  has  taken 
place.  In  other  words,  the  rate  of  interest  has  risen  on  other 
classes  of  investment,  such,  for  example,  as  mortgages,  which 
we  may  term  non-fluctuating  investments ;  and  if  the  capital 
depreciation  of  the  former  class  of  securities  should  prove 
permanent,  there  can  be  little  doubt  that  the  higher  rates  of 
interest  on  this  class  will  also  be  permanent.  I  am,  of  course, 
speaking  throughout  only  of  the  depreciation  of  investments  with 
secured  income,  not  such  investments  as  Ordinary  Railway 
Stocks,  which  have  fallen  partly  from  actual  and  anticipated 
reduction  in  dividends. 

The  gradual  rise  in  securities  up  to  1898,  and  the  consequent 
continuous  lowering  of  the  rate  of  interest,  very  properly  led  to  a 
general  reduction  in  the  rates  employed  for  valuations  j  and  the 
logical  result  of  a  reversal  of  the  former  movement  would  be  a 
corresponding  rise  in  valuation  rates,  although,  owing  to  the 
conservative  management  of  the  offices  generally,  this  step  has 
not,  so  far  as  I  am  aware,  been  taken  in  any  instance. 

The  exact  financial  effect  upon  a  life  office,  as  regards  existing 
contracts,  of  a  fall  in  values  and  corresponding  rise  in  rate  of 
interest  has  not  been  fully  worked  out,  but  it  is  easy  to  arrive 
at  approximate  general  conclusions.  In  an  office  of  average  age 
and  constitution,  if  we  suppose  a  rise  in  the  rate  of  interest 
from  3|  per-cent  to  4  per-cent,  corresponding  (so  far  as  these  figures 
have  reference  to  Stock  Exchange  securities)  to  an  average  fall 
of  about  6  per-cent  in  prices,  a  corresponding  change  in  the 
valuation  rate,  say  from  2  J  per-cent  to  3  per-cent,  leaving  the  same 
interest  margin,  wovdd  result  in  a  reduction  of,  roughly, 
2^  per-cent  in  the  estimated  net  liability.  It  is  unlikely, 
however,  that  the  funds  will  be  reduced  in  this  proportion, 
as  the  shrinkage  in  values  will  affect  Stock  Exchange  secuiities 
only,  and  these  to  a  less  extent  than  might  appear  from  the 
above  estimate,  as  many  of  them  may  consist  of  stocks  redeemable 
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at  the  end  of  comparatively  short  periods^  and  therefore  not 
subject  to  much  fluctuation.  In  the  meantime,  by  the  valuation 
of  lower  net  premiums,  a  larger  provision  has  automatically 
been  made  for  future  expenses  and  profits,  while  the  new 
business  transacted  will  clearly  be  done  with  a  larger  margin 
for  profit  than  under  the  lower  rate  of  interest.  Hence  such  an 
office  would  be,  in  all  probability,  in  a  stronger  position  than 
when  its  securities  stood  higher  and  its  rate  of  interest  lower; 
and  a  fortiori  will  this  be  the  case  when  the  valuation  rate  has 
been  maintained  at  its  old  level. 

There  may  well  be  in  practice  very  good  reasons  against 
taking  what  I  liave  ventured  to  call  the  logical  course  of  raising 
the  valuation  rate  to  correspond  to  the  writing  down  of 
investment  values.  Such  a  change,  however  logical,  would 
probably  be  regarded  as  a  sign  of  weakness,  and  would  certainly 
arouse  the  criticism  of  the  amateur  expert,  which  in  these  days  is 
not  to  be  lightly  disregarded.  But  apart  from  this  consideration, 
there  can  be  no  doubt  that  actuaries  are  in  the  main  impressed 
with  the  necessity  of  maintaining  their  office  reserves  at  as  high  a 
level  as  is  practicable,  and  as  a  consequence  the  fall  in  prices 
during  the  past  few  years  has  in  a  few  cases  affected  bonus  results. 
It  would  seem  probable  from  the  considerations  adduced  that 
the  offices  have,  taken  as  a  whole,  arrived,  perhaps  more  by 
instinct  than  calculation,  at  that  balance  between  Stock  Exchange 
and  non-fluctating  securities,  which  in  the  long  run  will  best 
insure  them  against  any  adverse  effects  of  fiuctations  in  interest 
rates  and  capital  values. 

The  question  of  the  proper  method  of  valuing  Stock  Exchange 
securities  in  the  balance  sheet  has  been  but  little  discussed, 
probably  from  the  feeling  that  the  circumstances  of  individual 
offices  differ  so  greatly  that  no  method  can  be  laid  down  as 
universally  applicable. 

There  is  a  general  agreement  that  it  is  indispensable  that 
assets  should  not  be  brought  into  the  balance  sheet  at  a  higher 
figure  than  the  market  prices  of  the  day,  the  only  exceptions  that 
can  be  admitted  to  this  rule  being  those  investments  in  which  the 
income  is  absolutely  secure,  which  are  redeemable  at  fixed  dates 
and  prices,  in  which  cases  the  rate  of  interest  may  fairly  be 
equalized  over  the  whole  term  of  the  investment. 

It  has  sometimes  been  said  that  the  first  consideration  in 
investing  the  funds  of  a  life  office  was  the  security  of  the 
principal.    If  we  are  speaking  of  permanent  investments,  I  would 
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prefer  to  say  the  first  consideration  is  the  security  of  the  income. 
The  prospect  of  an  averagely  constituted  life  office  having  to 
realize  any  appreciable  portion  of  its  securities  to  meet  claims 
is  extremely  remote.  The  income  of  the  offices  as  a  whole,  at 
the  present  moment,  excluding  the  industrial  companies,  is  about 
£40,000,000  per  annum,  and  the  outgo  some  £30,000,000  ; 
and  even  were  they  to  cease  taking  new  business,  it  would  be 
some  vears  before  the  funds  would  have  to  be  drawn  upon  for 
the  payment  of  claims. 

I  perhaps  owe  you  some  apology  for  dwelling  upon 
considerations  which  may  appear  somewhat  obvious.  In  view, 
however,  of  the  magnitude  and  importance  of  the  monetary  crisis 
of  last  autumn,  and  of  the  attention  it  has  attracted  in 
consequence  of  its  severe  effects  in  the  financial  and  commercial 
worlds,  it  is  not,  I  think,  out  of  place  to  point  out  that,  so  far 
from  its  having  adversely  affected  the  financial  position  of  the 
life  offices,  it  has  probably  left  them  stronger,  and  I  believe 
there  was  never  a  time  when  the  position  of  our  leading  offices 
was  firmer  than  it  is  to-day. 

The  event  of  domestic  import  to  which  I  alluded  is  tiie 
change  in  the  syllabus  of  the  examinations, and  the  accompanying 
variation  in  the  preliminary  qualification  required  from  students. 
As  you  are  well  aware,  the  Council  have  had  the  question  of  the 
examinations  before  them  for  a  long  time,  and  I  can  personally 
testify  to  the  amount  of  attention  and  study  which  they  have 
given  to  it. 

The  changes  that  they  have  made  will,  I  believe,  commend 
themselves  on  consideration  to  the  members  of  the  Institute  as  a 
whole,  whether  Students,  Associates  or  Fellows.  The  nature  of 
these  changes  is  fully  described  in  a  memorandum  in  the  July 
number  of  the  Journal,'^  preceding  the  revised  Rules  and 
Syllabus  of  Examinations.  I  need,  therefore,  say  little  about 
them  ;  but  it  may  be  desirable  to  say  a  few  words  as  to  the 
object  of  the  Council  in  making  these  alterations.  Their 
object  has  been  twofold.  In  the  first  place,  to  secure  that 
candidates  for  the  later  examinations  shall  commence  their 
preparation  for  those  examinations  with  some  previous  know- 
ledge of  the  elements  and  principles  of  the  subjects  to  be 
studied.  By  this  means  it  is  hoped  that  they  will  enter 
the  examination  room  better  prepared,  and  that  there  will  be  a 
smaller  percentage  of  failures  than  has  been  the  case  in  recent 
years.  Their  object  in  the  second  place  is  to  secure  that  those 
*  J.I.A.,  vol.  xlii,  p.  -418. 
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who  may  stop  short  of  the  complete  qualification,  and  who  may 
content  themselves  with  passing  the  first  two  examinations  and 
securing  the  Associateship,  shall  not  have  been  trained  purely  in 
theoretical  subjects,  but  shall  have  made  such  acquaintance  with 
financial  questions,  if  only  of  an  elementary  character,  as  shall 
the  better  qualify  them  for  practical  work  in  subordinate  posts. 

With  a  view  to  assisting  students  reading  for  Part  II  in  their 
study  of  the  subjects  forming  §§  4  and  5  of  the  new  syllabus, 
they  have  arranged  for  a  series  of  lectures,  which,  as  you  are 
aware,  have  already  been  announced,  upon  those  special  subjects 
during  the  current  session.  They  consider  themselves  very 
fortunate  in  having  obtained  the  services  in  this  connection  of 
Mr.  Burn,  and  while  the  lectures  are  intended  primarily  to  meet 
the  requirements  of  second-year  students,  they  will  not  be 
limited  by  this  object,  but  it  is  intended  that  they  should,  when 
complete,  form  a  text-book  upon  the  whole  of  these  subjects, 
which  will  not  only  be  useful  for  students,  but  also  serve  as  a 
work  of  reference  for  all  of  us. 

Concurrently  with  the  changes  in  the  syllabus  above  referred 
to,  the  Council  have  determined  that  in  future  gentlemen  who 
may  desire  to  join  the  Institute  as  Probationers  or  Students  shall 
give  more  definite  evidence  of  general  education  and  culture  than 
has  hitherto  been  demanded  of  them.  They  will  be  expected 
to  have  passed  either  the  London  Matriculation,  or  some 
other  similar  examination,  according  to  a  list  prepared  by 
the  Council,  before  being  eligible  for  election.  The  object 
here,  again,  is  to  secure  that  our  members  down  to  the  youngest 
student  be  not  merely  mathematicians,  but  shall  have  some 
acquaintance  with  the  humanities,  and  shall  possess  that  general 
culture,  without  which  merely  technical  knowledge  is  insufficient 
to  equip  them  properly  for  their  future  work. 

The  question  of  examinations  has  always  been  one  that  has 
closely  occupied  the  attention  of  the  Council,  even  in  the  earliest 
days  of  the  Institute.  The  first  examination,  I  believe,  took 
place  in  1850,  and  so  soon  as  the  following  year  it  was  determined 
to  enlarge  the  single  examination  to  a  series  of  three,  at  which 
number  they  stood  until  a  comparatively  recent  period.  It  is 
perhaps  worth  noting  that  in  1851  five  candidates  presented 
themselves  for  examination  for  the  degree  of  associate,  and  the 
whole  of  them  satisfied  the  Examiners  that  they  were  "  fully 
entitled  to  receive  it."  Whether  this  satisfactory  result  was  due 
to  the  exceptional  quality  of  the  Students  of  the  time  (which  is 
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quite  possible),  or  to  the  exceptional  luimanity  of  the  Examiners, 
I  cannot  undertake  to  say,  but  the  proportion  of  successful 
candidates  has  sadly  fallen  off  since  those  times.  It  is 
hoped  that  the  changes  now  made  in  the  syllabus  and  in  the 
regulations  will  secure  that,  even  if  there  should  be  some 
diminution  in  the  number  of  gentlemen  presenting  themselves 
for  examination,  the  proportion  of  successful  candidates  will  be 
larger  than  in  recent  years. 

I  cannot  do  better,  in  closing  my  remarks  on  this  subject,  than 
quote  the  advice  to  Students  given  by  the  Council  in  1851  :  "  If 
"  the  labour  and  anxiety  of  aspirants  are  somewhat  increased  and 
"  protracted  by  these  regulations,  there  is  every  reason  to  believe 
"  that  their  reward  will  be  the  greater.  They  will  ultimately 
"  enjoy  a  higher  degree  of  public  consideration,  and  they  will 
"  have  the  satisfaction  of  knowing  that  they  have  well  earned  it." 

Another  important  modification  in  the  arrangements  for 
examinations  is  the  appointment  of  a  Board  of  Examiners. 
Complaints  have  sometimes  been  made  as  to  a  want  of  uniformity 
in  the  standard  of  examination.  I  am  not  prepared  to  say  that 
these  complaints  have  been  entirely  groundless,  because,  as  a 
matter  of  fact,  it  must  be  somewhat  difficult  to  secure  such 
uniformity  of  standard  with  the  system  of  appointing  Examiners 
annually,  with  its  resultant  changes  in  the  personnel.  This 
difficulty,  however,  will  be  obviated' for  the  future. 

I  need  not  read  to  you  the  names  of  the  gentlemen  who 
kindly  consented,  at  the  invitation  of  the  Council,  to  sit  upon 
this  Board,  as  they  will  be  regularly  published  in  the  Journal ; 
but  I  may  go  so  far  as  to  say  that  the  Board  is  a  thoroughly 
representative  one,  and  that  I  think  there  can  be  no  doubt  that 
the  names  will  give  absolute  satisfaction,  and  will  command 
entire  confidence. 

The  task  of  examining  the  number  of  candidates  that  have  in 
recent  years  presented  themselves  is  a  very  onerous  one  ;  and  no 
one  is  better  aware  of  this  than  the  gentlemen  who  have 
consented  to  act  on  the  Examining  Board.  It  the  more  becomes 
us  to  express  to  them  the  thanks,  not  only  of  the  Council,  but  of 
the  Institute  as  a  whole,  for  undertaking  this  very  important 
work. 

Before  closing  these  remarks,  I  must  refer  briefly  to  the 
prospective  arrangements  for  the  now  current  Session. 

With  regard  to  the  papers  to  be  read,  it  is  a  pleasure  to 
report  that  we  shall  lead  off  with  a  paper  by  Mr,  George  King, 
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on  "  A  New  Metliod  of  Constructing  and  Graduating  Mortality 
and  Other  Tables  ",  to  which  we  have  been  looking  forward  with 
interest  since  the  date  of  his  paper  last  session  on  Census  Tables, 
to  which  it  may  be  regarded  as  supplementary.  In  the  extent  of 
his  contributions  to  our  proceedings,  Mr.  King  must  be  almost 
unrivalled,  and  these  have  been  as  valuable  as  they  have  been 
varied.  We  are  also  anticipating  papers  by  Mr.  E.  H.  Brown, 
on  "  A  New  Method  of  Approximate  Valuation  of  Whole-Life 
Assurances  with  Allow^ance  for  Selection  " ;  from  Mr.  Eldridge, 
on  "  Statistics  of  Accidents  and  Diseases  of  Employment  and 
Compensation,  &c.,  under  the  Workmen's  Compensation  Act 
of  1906'^;  from  Mr.  Vyvyan  Marr,  on  "Contributory  Pension 
Schemes'' ;  and  from  Mr.  A.  T.  Winter,  on  "  Tropical  Mortality." 

Many  of  us  are  looking  forward  with  pleasure  to  the  Congress 
to  be  held  in  Vienna  in  June  next.  It  is  to  be  hoped  that  any 
clouds  which  at  the  present  moment  may  obscure  the  political 
horizon  in  that  quarter  will  by  then  have  been  completely 
dispersed.  But  whether  this  be  so  or  not,  I  am  sure  that 
nothing  will  interfere  Avith  the  friendly  relations  that  unite 
actuaries  the  world  over ;  and  all  our  members  who  attend  the 
Congress,  and  I  hope  they  will  be  many,  may  count  upon  a  very 
cordial  welcome  from  our  friends  in  Vienna.  Those  of  us  who 
have  not  yet  made  the  acquaintance  of  that  beautiful  city  will 
doubtless  be  eager  to  do  so,  and  those  of  us  who  have  already 
done  so  will  be  only  too  pleased  to  renew  that  acquaintance. 
The  Congress  will  take  place  at  an  admirable  time  of  the  year, 
from  the  7th  to  the  13th  June,  in  the  height  of  the  Vienna 
Season ;  and  our  hosts  there  have  already  made  extensive 
arrangements  for  the  comfort,  entertainment  and  enjoyment  of 
any  of  us  who  may  visit  them. 

I  will  not  detain  you  with  any  detailed  statement  of  papers 
to  be  read,  but  you  will  be  glad  to  know  that  the  Institute  will 
be  well  represented  in  this  respect,  and  our  cordial  thanks  are 
due  to  those  gentlemen  who  have  so  readily  come  forward  in 
reply  to  the  invitation  to  read  papers.  Their  names  are  a 
suflficient  guarantee  that  the  reputation  of  the  Institute  in  this 
matter  will  be  in  very  good  keeping. 
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Abstract  of  Essay  "  On  the  Methods  of  ascertaining  the  Rates  of 
"  Mortality  amongst  the  General  Population  of  a  Country, 
"  District,  or  Town,  or  amongst  different  classes  of  such 
"population,  by  means  of  Returns  of  Population,  Births, 
"  Deaths,  and  Migration."  By  Chas,  H.  TVickexs,  A.I.A., 
of  the  Commonivealth  Bureau  of  Census  and  Statistics, 
Melbourne,  Victoria,  Australia. 

[To  this  Essay  was  awarded  the  Messenger  Prize  (1905),  the  conditions 
of  which  were  printed  in  the  Journal  for  January  1905  (vol.  xxxix, 
pp.  127,  128).  The  following  Abstract  has  been  prepared  by  the  Author  at 
the  suggestion  of  the  Council.] 

Section  I. — Introductory. 

1.  J.N  the  following  pages  it  is  proposed  to  consider  various 
methods  of  investigating  the  mortality  experience  of  a  general 
population  ;  that  is,  of  obtaining  a  measure  of  the  death  toll 
which  is  being  levied  on  a  whole  communitVj  or  some  specitied 
portion  of  it. 

2.  The  most  obWous  method  of  measuring  an  experience  of 
this  nature  is  that  of  ascertaining  the  ratio  of  the  number  of 
deaths  to  the  total  population  from  which  such  deaths  have 
been  derived,  thus  obtaining  what  is  known  as  a  '"'crude  death- 
rate.""  It  will  be  seen  hereafter  that  rates  of  this  nature, 
obtained  from  aggregates  of  deaths  and  population,  are 
frequently  unreliable  in  their  indications,  and  at  all  times 
reqviire  to  be  used  with  the  greatest  caution.  It  may  be  pointed 
out,  however,  that  even  the  most  refined  rates  are  neither  more 
nor  less  than  ratios  of  deaths  to  population,  the  difi"erence  being 
that  in  their  case  the  data  have  been  extensively  analyzed,  and 
the  deaths  occurring  in  anv  special  section  of  the  community  are 
compared  only  with  the  portion  of  the  population  to  be  found  in 
that  section,  as,  for  instance,  the  deaths  of  persons  of  a  particular 
race  with  the  number  of  persons  of  that  race  in  the  community 
under  obsex'vation,  or  the  deaths  in  a  given  year  of  age  with  the 
number  exposed  to  risk  of  death  at  that  age. 
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3.  The  main  points  for  consideration  in   an   enquiry  of  this 
nature  are — 

(a)  The  objects  of  a  general  mortality  investigation. 

(b)  The  data  required. 

(c)  The  sources  of  information  and  methods  of  collection. 
{d)  The  preparation  of  the  data. 

(e)   The  computation  of  rates. 

Section   II. — The    Objects   of   a   General    Mortality 
Investigation. 

4.  The  objects  of  such  an  investigation  are  numerous,  but 
the  most  important  may  be  said  to  be — 

(a)  Those  connected  with  financial  transactions  dependent 
on  the  contingencies  of  human  life. 

{b)   Those  pertaining  to  matters  of  Public  Health. 

(c)   Those  relating  to  Biological  Researches. 

5.  In  financial  transactions  the  results  of  a  general  investi- 
gation are  frequently  of  great  value  at  times  when  the  appropriate 
special  experience  is  either  non-existent,  incomplete,  or 
insufficient  in  extent.  With  the  accumulation  of  the  requisite 
special  data,  the  specialized  results  usually  supersede  the  general, 
although  in  such  cases  as  those  of  industrial  assurances  and 
old  age  pension  schemes,  where  the  field  of  application  is  very 
extensive,  general  results  will  probably  always  be  of  considerable 
value.  Notable  instances  of  the  practical  use  of  the  results  of 
general  investigations  for  financial  purposes  are  to  be  found  in 
the  cases  of  the  Northampton,  the  Carlisle,  and  the  English  Life 
Tables.  What  is  aimed  at  in  an  investigation  of  this  nature  for 
financial  purposes,  is  the  construction  of  an  instrument  which 
shall  be  at  once  an  index  to  past  experience,  and  a  guide  to  the 
future,  the  accuracy  of  the  former  aspect  furnishing  to  a  great 
extent  the  basis  for  estimating  the  reliability  of  the  latter. 

6.  From  the  standpoint  of  public  health  the  object  of  a 
general  mortality  investigation  is  that  of  obtaining  reliable 
evidence  of  excessive  mortality  in  the  community  or  any  section 
of  it,  and  of  procuring  such  details  as  will  enable  the  causes  of 
the  excess  to  be  ascertained,  and  will  thus  prepare  the  way  for 
remedial  measures. 
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7.  For  biological  purposes  such  investigations  furnish 
valuable  information  concerning  the  laws  governing  the  duration 
of  human  life,  and  the  variations  in  such  laws  due  to  race, 
climate,  marriage,  &c.,  and  thus  contribute  towards  the  solution 
of  the  problem  of  determining  the  direction  and  force  of  the 
evolution  of  the  human  species. 

Section  III. — The  Data  Required. 

8.  The  essential  data  for  a  general  mortality  investigation  are 
the  number  of  years  of  life  spent  by  the  members  of  the 
community  during  a  given  period,  and  the  number  of  deaths 
occurring  in  tbe  community  during  the  same  period.  In  order, 
however,  to  meet  all  the  requirements  specified  in  the  foregoing 
section,  it  becomes  necessary  to  submit  these  data  to  somewhat 
extensive  analysis,  since  the  grouping  together  and  treating  on 
a  common  basis  of  masses  of  heterogeneous  materials  must 
necessarily  furnish  results  which  can  only  be  considered  as  giving 
a  rough  indication  of  the  mortality  experienced,  and  should  be 
used  with  the  greatest  caution  for  comparative  purposes. 

9.  While  it  is  probable  that  all  the  varied  circumstances  and 
conditions  of  a  person's  life  have  a  bearing  more  or  less  remote 
on  the  prospects  of  longevity,  there  are  some  which,  either  on 
account  of  their  intrinsic  significance,  or  because  of  their  lending 
themselves  readily  to  statistical  investigation  and  measurement, 
are,  for  the  purposes  of  an  enquiry  of  this  nature,  of  greater 
importance  than  others.  Chief  amongst  these  are  :  Race,  Sex, 
Age,  Occupation,  Conjugal  Condition  and  Locality.  To  these 
may  be  added  "Physical  Incapacity'',  arising  from  disease, 
violence,  or  inherent  physical  defects. 

10.  Race. — The  distinction  of  race  is  one  which  immediately 
suggests  the  likelihood  of  distinct  mortality  experience,  but  it  is 
only  in  special  cases  that  the  race  distinction  of  any  community 
is  so  clearly  defined  as  to  render  possible  an  elaborate  investiga- 
tion on  this  basis.  To  attempt,  for  instance,  to  differentiate 
between  Celtic  and  Teutonic  mortality  in  the  United  Kingdom 
would  be  to  undertake  an  impossibility.  In  other  cases,  however, 
such  a  differentiation  is  not  only  possible,  but  is,  from  many 
points  of  view,  eminently  desirable. 

11.  In  countries  like  India  and  Ceylon,  for  instance,  where 
there  are  two  main  divisions  of  Europeans  and  Natives,  of  which 
the  latter   largely  predominates,  it  is  evident   that  a  distinction 
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should  be  made  in  all  mortality  investigations,  since  in  any 
combined  result  the  largeness  of  the  native  figures  would  have 
the  eflPect  of  swamping  the  European  experience,  thus  destroying 
valuable  evidence  of  the  effect  of  transplanting  the  European 
race  in  tropical  climates. 

12.  Other  instances  of  a  similar  nature  which  may  be 
mentioned   are — 

{a)  The  United  States  of  America,  where  the  principal 
races  represented  may  be  said  to  be,  European, 
African  Negro,  Asiatic,  and  Native  Indian, 

[b)  The    Commonwealth    of   Australia,  where    the    races 

represented  are  European,   Asiatic,   Polynesian  and 
Aboriginal  Native. 

(c)  New^  Zealand,  where  the  Maori  population  forms  a 

distinct  feature. 
{d)    South   Africa,  where  the   native  races  exist  in  large 
numbers  side  by  side  with  imported  Europeans  and 
Asiatics. 

13.  In  these  and  all  similar  cases  details  should  as  far  as 
possible  be  obtained  separately  for  each  race.  It  will  be  readily 
understood  from  what  has  been  stated  that  the  distinctions  here 
suggested  are  only  those  wide  ones  which  can  be  ascertained  with 
reasonable  certainty.  To  attempt  excessive  refinement  in  such 
matters,  would,  by  the  multiplicity  of  detail  involved,  tend 
rather  to  confuse  than  to  simplify  the  question,  while  the 
liability  to  error  would  frequently  be  increased  by  the  paucity  of 
of  the  data  and  the  uncertainty  of  the  classification. 

14.  Sex. — When  due  consideration  is  given  to  the  consti- 
tutional differences  between  the  members  of  the  two  sexes,  to  the 
varying  conditions  under  which  they  live,  to  the  dissimilarity  of 
their  ordinary  occupations,  and  to  the  special  risks  incurred  by 
either  sex  that  are  not  incurred  by  the  other,  it  is  evident  that 
marked  differences  in  the  rates  of  mortality  experience  are 
inevitable,  and  that  in  all  investigations  concerning  mortality, 
details  for  the  two  sexes  should  be  kept  separate  and  distinct. 
In  many  of  the  newly  settled  parts  of  the  globe  the  pioneers 
consist  largely  of  males,  while  in  the  older  countries,  and  even 
in  some  of  the  more  populous  centres  of  the  newer,  there  is  a 
preponderance  of  females.  To  institute  comparisons  in  such 
cases,  without  making  allowance  for  sex  distribution,  will 
evidently  lead  to  unreliable  conclusions. 
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15.  Age. — One  of  the  most  important  matters  in  connection 
with  a  mortality  investigation  is  that  of  classif3'ing  the  data 
according  to  age,  and  hence  no  returns  of  either  population,  or 
deaths  in  which  full  age  particulars  are  wanting^  can  be 
considered  complete.  For  example,  in  making  use  of  death 
rates  for  comparative  purposes,  it  is  absolutely  necessary  that 
due  allowance  be  made  for  age  distribution^  as  otherwise  the 
conclusions  drawn  from  the  results  might  be  quite  untenable,, 
whilst  for  financial  purposes  it  may  be  said  that  without  such 
classification  the  mortality  experience  would  be  of  little  oi*  no 
practical  value. 

16.  Occupation. — Whether  viewed  from  a  financial,  public 
health,  or  biological  standpoint,  the  influence  of  occupation  on 
mortality  is  a  matter  which  calls  for  careful  investigation. 

For  financial  purposes  the  results  of  such  investigations  are 
of  considerable  value  in  connection  with  matters  concerning 
friendly  societies  and  similar  bodies,  while  in  enquiries  respecting^ 
compensations  to  workmen,  details  of  death  from  various  causes^ 
in  each  occupation  are  of  great  assistance.  Again,  in  considering 
the  suitability  or  otherwise  of  the  results  of  a  general  investigation 
for  any  particular  financial  purpose,  due  weight  must  be  allowed 
for  the  manner  in  which  the  data  were  distributed  as  regards- 
occupation. 

17.  From  a  public  health  point  of  view  it  is  necessary  ta 
ascertain  whether  the  death  toll  which  any  particular  occupation 
is  levying  on  those  dependent  on  it  is  excessive,  while  in 
considering  the  relative  salubrity  of  two  districts  as  indicated  by 
their  respective  death  rates,  due  account  should  be  taken  of  the 
prevailing  occupations. 

18.  From  a  biological  standpoint,  statistics  of  occupational 
mortality  extending  over  a  series  of  years,  furnish  interesting^ 
indications  of  the  improvement  or  deterioration  of  the  race 
which  is  being  brought  about  in  consequence  of  the  occupations- 
in  which  the  members  of  the  community  are  engaged. 

19.  Conjugal  Condition. — Where  practicable  the  mortality 
experience  should  be  investigated  according  to  conjugal  condition 
in  conjunction  with  age,  as  the  results  so  obtained  are  of 
considerable  value. 

20.  From  a  financial  point  of  view  the  matter  is  of 
importance  in  connection  with  the  basis  on  which  widows' 
and  orphans'  funds  are  established,  and  if  particulars  as  to 
issue  are  included  in  the  death  records,   material  of  special  value 
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is   rendered  available  for   determining  complex    questions    con- 
cerning allowances  to  orphans. 

21.  From  a  public  health  standpoint  details  according  to 
conjugal  condition  have  an  important  bearing  on  questions 
relative  to  deaths  in  childbirth^  deaths  from  diseases  peculiar  to 
women,  and  especially  from  cancer  of  the  female  organs  of 
generation. 

22.  Such  particulars  are  also  of  value  for  biological  purposes 
in  considering  the  effects  of  marriage,  childbearing,  &c.,  on 
longevity. 

23.  The  classes  into  which,  wherever  practicable,  the  data 
should  be  grouped  are  those  of  "  married  '\  "  widowed ", 
'' divorced ",  '^  never  married  (of  marriageable  age)",  "never 
married  (of  unmarriageable  age)." 

24.  Locality. — For  many  of  the  purposes  for  which  the 
results  of  a  general  investigation  are  required,  it  becomes 
necessary  to  obtain  separate  particulars  for  distinct  localities  or 
groups  of  localities.  One  of  the  principal  of  such  distinctions  is 
that  which  sei)arates  the  urban  from  the  rural  experience,  the 
former  being  usually  more  unfavourable  than  the  latter,  owing 
largely  to  the  insanitary  conditions  consequent  on  aggregations  of 
population.  In  countries  where,  owing  to  differences  in  altitude 
or  in  latitude  there  are  marked  variations  in  the  climatic  con- 
ditions, or  where,  owing  to  the  proximity  of  the  ocean,  of 
forest  lands,  or  of  deserts,  different  districts  are  subject  to 
special  influences,  it  becomes  necessary  to  ascertain  the  effect 
produced  on  the  mortality  experience  of  the  community  by  such 
variations  and  influences. 

25.  Physical  Incapacity. — Statistics  of  physical  incapacity 
are  unfortunately  very  incomplete,  owing  to  the  practical 
impossibility  of  obtaining  reliable  particulars  as  regards  the 
living.  Where  registration  of  deaths  is  practised  the  records 
furnish  an  account  of  the  final  effects  of  such  incapacity,  and  if, 
in  these  cases,  duration  of  disease  could,  in  addition,  be  stated, 
valuable  material  would  be  available  for  ascertaining  the  effect  of 
diseases  at  different  ages.  In  most  of  the  cases,  however,  in 
which  such  information  would  be  of  the  greatest  value,  it  would 
probably  be  impossible  for  either  the  patient  or  the  medical 
attendant  to  say  exactly  when  the  disease  started. 

26.  Apart  from  such  considerations,  details  concerning 
causes  of  death  are  of  very  great  value  in  connection  with  any 
general    mortality    investigation.        Thus,    in    using    a    given 
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experience  for  financial  purposesj  it  is  of  importance  to  know 
whether  such  agencies  as  war,  pestilence,  and  famine  have  been  in 
evidence  in  bringing  about  the  mortality  experienced,  and,  if  so, 
to  consider  what  allowance  should  be  made  for  the  possibility  of 
such  occurrences  in  the  future. 

27.  From  the  public  health  point  of  view  statistics  of  causes 
of  death  are  invaluable,  both  as  indicating  directions  in  which 
the  amelioration  of  existing  conditions  is  required,  and  also  as 
furnishing  evidence  of  results  produced  by  work  already 
carried  out. 

Section-  IV. — Sources    of    Information    and    Methods    of 

Collection. 

28.  At  the  present  day  the  principal  sources  of  information 
concerning  the  number  of  years  of  life  experienced  by  a  given 
community  are,  primarily,  the  census  returns  of  population 
procured  periodically  by  actual  enumeration,  and,  secondarily^ 
the  returns  of  births,  deaths,  and  migration,  while  the  most 
satisfactory  source  of  information  respecting  deaths  is  that 
furnished  by  continuous  registration. 

Census  Returns  of  Population. 
(a)   Ancient  and  Medieval. 

29.  Although  the  numbering  of  the  people  was  an  occasional 
occurrence  amongst  the  ancient  Jews  and  Egyptians,  and  regular 
enumerations  were,  at  a  later  date,  carried  out  by  the  Greeks  and 
subsequently  by  the  Romans,  it  may  be  said  that  the  practice  of 
census  taking,  as  that  term  is  now  understood,  is  a  comparatively 
modern  one. 

30.  The  enumerations  above  referred  to  were  undertaken 
mainly  for  purposes  of  war  and  taxation,  and  in  must  cases  the 
numbers  returned  related  only  to  those  who  were  available  for 
the  former  or  were  liable  for  the  latter.  Thus  for  most  of  the 
purposes  for  which  the  modern  census  is  required,  these 
enumerations  would  be  of  little  value. 

81.  Census  taking  appears  to  have  been  practically  unknown 
during  the  Middle  Ages,  although  the  compilation  of  the 
Breviary  of  the  Charlemagne,  and  the  preparation  of  the  Domes- 
day Book  of  William  the  Conqueror  may  be  considered  as 
partaking  of  the  nature  of  the  census. 
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(b)   European. 

33.  England  and  JVales. — Tlie  first  census  of  England  and 
Wales  was  that  taken  on  30  ^larcli  1801.  This  has  been 
followed  by  enumerations  made  decennially  in  the  first  year  of 
each  decade,  each  such  enumeration  being  provided  for  by  a  fresh 
legislative  enactment.  Under  the  provisions  of  the  "  Equalisation 
of  Rates  Act,  1894 ",  a  special  census  of  the  Administrative 
County  of  London  is  now  taken  by  the  County  Council  at 
a  date  intermediate  between  the  dates  of  the  General  Census  of 
Great  Britain,  but  the  details  obtained  thereat  are  very  meagre. 

33.  Scotland. — Censuses  of  Scotland  have  been  taken  on  the 
same  dates  as  tliose  of  England  and  Wales.  Erom  1801  to  1851 
inclusive,  provisions  for  the  Scotch  Census  were  contained  in  the 
«ame  Act  as  those  for  the  Census  of  England  and  Wales,  while 
from  1861  to  1891  inclusive,  se{)arate  legislation  was  passed  for 
the  two  divisions.  In  1901,  however,  a  reversion  occurred  to  the 
original  method  of  including  all  the  provisions  for  the  Census  of 
Great  Britain  in  the  same  Act.  The  actual  work  of  collecting 
and  compiling  the  Census  of  Scotland  has  always  been  quite 
distinct  from  that  of  England  and  Wales. 

34  Ireland. — The  first  attempt  to  take  an  official  census  of 
Ireland  was  made  in  1813,  but  owing  to  defective  organization  it 
proved  abortive.  The  first  authoritative  and  complete  census  of 
Ireland  was  taken  in  1821,  but  the  next  census  taken  in  1831 
was  for  various  reasons  considered  unsatisfactory.  From  the 
Census  of  1841,  at  which  the  Family  or  Occupier's  Schedule  was 
introduced,  a  very  complete  census  has  been  taken  decennially, 
the  collection  being  effected  by  means  of  the  Eoyal  Irish 
Constabulary.  As  in  the  case  of  Great  Britain,  census  taking  is 
provided  for  afresh  by  the  Legislature  every  ten  years. 

35.  Sweden. — The  earliest  of  the  modern  European  Censuses 
appears  to  have  been  that  taken  in  Sweden  in  1751.  This  was 
followed  by  a  census  every  three  years  (with  three  omissions) 
up  to  1775,  after  that  by  a  quinquennial  census  until  1860,  and 
a  decennial  census  from  the  last  mentioned  year  up  to  the 
present  time. 

36.  Norway. — The  Norwegian  Census,  which  is  now  taken 
in  the  tenth  year  of  each  decade,  was  instituted  in  1815. 

37.  Belgium. — A  special  statistical  service  was  created  in 
Belgium  in  1831,  and  a  law  for  regulating  the  mode  of  census, 
enumeration,  and  the  keeping  of   the  population  register   was 
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passed  in  1856.     The  Belgian  Census   is  now  taken  in  the  tenth 
year  of  each  decade. 

38.  France. — The  first  regular  Census  of  France  was  taken  in 
1801,  the  second  in  1806,  the  third  in  1S'21,  and  the  fourth  in 
1831.  From  the  last-mentioned  year  onwards  a  census  has  been 
taken  quinquennially,  with  the  single  exception  that,  owing  to  the 
Franco-Prussian  war  of  1870,  the  census  which,  in  the  ordinary 
course,  would  have  been  taken  in  1871,  was  deferred  until  1872. 

39.  Spain. — Census  taking  in  Spain  has  proceeded  very 
irregularly.  The  first  three  complete  censuses  were  those  of 
1787,  1797  and  18.57  respectively.  A  gap  of  13  years  also 
occurred  between  the  census  of  1887  and  the  latest  enumeration 
made  in  1900. 

40.  Italy. — A  Bureau  of  Statistics  was  created  in  1860,  and 
the  first  general  Census  of  Italy  was  taken  on  31  December 
1861,  succeeded  by  further  censuses  in  1871,  1881  and  1901. 

41.  Switzerland. — The  original  constitution  of  the  Swiss 
Federation  required  a  census  once  in  twenty  years,  but  in  1860 
a  federal  law  was  passed  which  prescribed  a  decennial  enumera- 
tion. This,  however,  does  not  appear  to  have  been  strictly 
complied  with,  as  the  census  of  1880  was  followed  by  one  in 
1888,  and  this  latter  by  the  census  of  1900. 

42.  Germany. — A  central  bureau  was  established  iu  Prussia 
in  1805,  through  which  population  reports  were  obtained,  and 
an  enumeration  of  most  of  the  German  States  appears  to  have 
been  made  in  1816.  The  German  Census  is  now  taken 
quinquennially  in  the  fifth  and  tenth  years  of  each  decade. 

43.  Austria. — Prior  to  1851  no  complete  Census  of  Austria 
had  been  taken,  the  only  population  returns  obtained  being 
those  connected  with  military  conscription.  Censuses  are  now 
taken  decennially,  the  last  enumeration  being  that  of  1900. 

44.  Greece. — The  first  census  of  modern  Greece  is  stated  to 
have  been  taken  in  1836,  and  to  have  been  succeeded  by  annual 
enumerations  until  1845.  From  that  year  onwards  censuses 
appear  to  have  been  taken  at  irregular  intervals. 

45.  Russia. — Incomplete  enumerations  of  the  Russian 
population  were  made  during  the  eighteenth  and  the  early  part 
of  the  nineteenth  centuries,  but  the  first  and  only  complete 
census  of  the  Russian  Empire  was  that  taken  in  1897, 

(c)   Asiatic. 

46.  India. — Although  provincial  censuses  attaining  a 
considerable  degree  of  accuracy  had  been  undertaken  in  various 
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parts  of  the  Empii-e  in  the  earlier  portion  of  the  nineteenth 
century,  the  first  synchronous  census  of  all  India  was  that  taken 
in  1881.  This  has  since  been  followed  by  similar  enumerations 
in  1891  and  1901.  A  feature  of  the  Indian  Census  method  is 
the  preliminary  enumeration  which  is  made  some  few  weeks 
prior  to  the  actual  census  day.  At  this  enumeration  all  the 
required  particulars  are  duly  entered  for  every  person  then 
resident  in  each  enumerator's  district,  so  that  all  that  is 
required  on  census  day  is  the  bringing  up  to  date  of  these 
returns.  This  is  effected  by  striking  out  the  particulars 
concerning  those  who  have  died  or  departed  in  the  meantime  and 
adding  others  for  those  Avho  have  since  arrived  or  been  born. 

47.  Ceylun. — The  first  complete  census  of  the  island  was 
taken  in  1824;  followed  by  further  enumerations  in  1871,  1881, 
1891,  and  1901.  Both  in  scope  and  machinery  the  Census  of 
Ceylon  bears  a  strong  resemblance  to  that  of  India,  and  on  the 
last  occasion  the  Indian  method  of  preliminary  enumeration  and 
subsequent  revision  was  adopted. 

(d)   African. 

48.  Cape  Colony. — The  first  ordinary  census  of  the  Colony 
was  taken  in  1865,  the  second  in  1875,  the  third  in  1891,  and 
the  fourth  in  1904.  The  intention  to  take  a  census  in  1901  in 
harmony  with  the  rest  of  the  British  Empire  was  frustrated  by 
the  abnormal  and  unsettled  condition  of  the  country,  due  to  the 
war  then  being  carried  on  in  the  Transvaal  and  Orange  River 
Colonies. 

49.  Natal. — The  first  Census  of  Natal  was  taken  in  1891, 
and  the  second  in  1904,  the  South  African  war  having,  as  in 
the  case  of  Cape  Colony,  rendered  a  census  in  1901  impracticable. 

50.  Mauritius. — The  first  census  of  the  island  was  taken  in 
1846  and  the  second  in  1851,  the  latter  being  succeeded  by 
decennial  enumerations  at  or  about  the  date  of  the  Census  of  the 
United  Kingdom. 

(e)   American. 

51.  Canada. — The  earliest  Canadian  Census  w'as  that  taken 
in  1665  in  the  province  of  Quebec,  then  known  as  La  Nouvelle 
France.  Provincial  censuses  Avere  of  frequent  but  somewhat 
irregular  occurrence  down  to  1871,  when  the  first  enumeration  of 
practically  the  whole  Dominion  Avas  made.  From  that  date 
onw^ards  a  decennial  Dominion  Census  has  been  taken. 
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52.  United  States. — Provision  for  a  decennial  census  of  the 
United  States  was  made  in  the  Constitution  of  1787^  and  the 
first  census  was  taken  in  1790.  This  has  been  succeeded  by 
others  at  decennial  intervals^  the  twelfth  census  being  taken  for 
1  June  1900.  The  method  of  enumeration  in  the  United  States 
has  invariably  been  that  of  entry  of  particulars  by  the  canvassing 
enumerator  after  enquiries  made  either  viva  voce  or  by  post. 

(f)   Australasian. 

53.  Commonivealth  of  Australia. — The  federation  of  the 
Australian  States  was  accomplished  on  1  January  1901^  and  all 
future  censuses  will  be  carried  out  by  the  Commonwealth 
Government.  In  an  Act  passed  in  1905  the  Commonwealth 
Parliament  has  made  provision  for  a  census  to  be  taken  in  1911 
and  thereafter  in  every  tenth  year.  Prior  to  this  each  of  the 
component  States  was  responsible  for  its  own  census  taking,  which 
was  effected  at  somewhat  irregular  intervals  down  to  1881,  when 
the  date  coincided  with  that  of  the  Census  of  the  United 
Kingdom.  A  similar  course  was  followed  in  connection  with  the 
censuses  of  1891  and  1901.  The  earliest  Australian  Census 
was  that  taken  in  the  State  of  New  South  Wales  in  1828. 

54.  New  Zealand. — The  first  census  of  New  Zealand  was 
taken  in  1858,  and  was  succeeded  by  others  taken  at  irregular 
intervals  down  to  1881,  from  which  year  onwards  a  quinquennial 
enumeration  has  been  made. 

(g)   Methods  of  Enumeration. 

55.  The  various  methods  of  enumeration  may  be  classified  on 
two  distinct  bases — 

(i)   According  to    the    manner  in  which  the  information 
obtained  at  first  hand  is  recorded; 

(ii)   According  to  the  manner  of  determining  the  locality 
to  which  each  person  enumerated  is  to  be  credited. 

56.  As  regards  responsibility  for  the  original  record,  it 
may  be  broadly  stated  that  there  are  two  distinct  methods  of 
enumeration,  which  may  be  respectively  designated — 

(a)   The  householder  method ;  and 

{h)   The  canvasser  method  ; 
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while   in   respect    of    the    locality    to    which     the     population 
enumerated  is  to  be  credited  there  are — 

(a)  De  facto  enumerations  in  which  each  person  is  credited 
to  the  locality  in  which  he  is  living  at  the  date  of 
enumeration;  and 

(&)  De  jure  enumerations  in  which  he  is  credited  to 
the  locality  in  which  he   usually   resides. 

57.  In  an  enumeration  on  the  householder  method,  the 
occupier  of  each  dwelling  is  held  responsible  for  furnishing  a 
written  record  of  the  desired  particulars  relative  to  the  inmates 
of  the  dwelling  occupied  by  him ;  while  in  one  carried  out  on 
the  canvasser  method,  the  whole  of  the  original  entries  are  made 
by  the  enumerator  as  the  result  of  direct  enquiries  instituted  by 
him  either  viva  voce  or,  in  exceptional  cases,  by  post. 

58.  Two  important  points  in  favour  of  the  householder 
method  are — 

(i)  That  it  effects  a  division  of  the  labour  of  writing  out 
the  desired  particulars ; 

(ii)  That  such  division  renders  possible  the  furnishing  of 
particulars  for  all  parts  of  the  country  for  the  same 
point  of  time,  and  thus  minimizes  the  likelihood  of 
omissions,  duplications  or  errors  due  to  defective 
memory. 

On  the  other  hand,  the  principal  drawbacks  to  the  method 
lie  in  the  difficulty  experienced — 

(i)  In  making  clear  to  the  householder  exactly  what  is 
required  of  him,  and 

(ii)   In  obtaining  his  ready  assistance  and  co-operation . 

59.  In  support  of  the  canvasser  method,  it  may  be  urged 
that,  with  reasonable  care  in  the  selection  of  enumerators,  the 
collection  would  be  carried  out  by  persons  who  would  not  only 
have  a  clear  knowledge  of  what  was  required  and  how  it  should 
be  recorded,  but  who  would  also  have  the  ability  to  readily  obtain 
the  desired  information  by  means  of  questions  well  chosen  and 
carefully  asked.  The  great  drawback  to  the  canvasser  method 
lies  in  the  fact  that  the  enumeration  is  not  synchronous  for 
the  whole  country,  and  that  it  thus  becomes  difficult  to  avoid 
omissions  and  duplications  due  to  changes  of  address  during  the 
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period  the  enumeration  is  in  progress,  and  errors  due  to  defective 
recollection  of  the  circumstances  as  they  existed  on  census  day. 
There  are,  of  course,  many  countries  in  which,  owing  to  the 
general  illiteracy  of  the  population,  the  only  method  possible  is 
the  canvasser  method. 

60.  A  careful  consideration  of  the  various  points  in  favour  of 
and  against  these  two  methods  leads,  in  countries  where  both  are 
equally  practicable,  to  the  conclusion  that  for  the  purpose  of 
obtaining  a  complete  enumeration  a  census  involving  only  a  few 
simple  inquiries  should  be  taken  by  the  householder  method, 
and  that  for  more  complicated  and  difficult  questions  a  special 
canvass  unconnected  with  the  general  census  should  be  made. 

61.  In  considering  the  relative  merits  of  de  facto  and  dejure 
enumerations,  it  may  be  said  that  on  the  score  of  simplicity  in 
collection  the  former  method  is  the  better,  as  it  only  requires 
from  the  collector  for  any  given  district  a  statement  concerning 
the  persons  who  spent  the  census  night  in  that  district.  On  the 
other  hand,  the  de  jure  enumeration  requires  details  for  those 
who  usually  reside  in  the  district,  although  temporarily  absent 
from  it  on  census  day,  and  would  require  the  exclusion  of  those 
only  temporarily  present  at  that  date.  This  necessitates  somewhat 
cumbrous  provisions  for  records  of  vacant  houses  and  subsequent 
communication  with  the  absentees.  Further  difficulties  arise  in 
connection  with  the  determination  of  what  should  constitute 
temporary'  residence  in  a  locality,  and  what  may  be  considered  as 
a  person^s  "usual  place  of  abode. '^ 

62.  The  chief  objections  to  the  de  facto  method  of  enumeration 
are  that  under  it  visitors  are  included  in  the  population  while 
temporary  absentees  are  excluded.  To  overcome  these  difficulties 
it  is  desirable  to  select  as  date  of  enumeration  a  point  of  time 
at  which  the  displacement  of  population  is  at  a  minimum,  and  to 
make  such  enumerations  as  frequently  as  practicable. 

63.  A  careful  examination  of  the  leading  features  of  the 
de  facto  and  de  jure  enumerations  serves  to  indicate  that,  useful 
though  the  information  aimed  at  by  the  latter  method  undoubtedly 
is,  by  far  the  simplest  and  most  accurate  enumeration  is  that 
carried  out  on  the  de  facto  principle. 

64.  Under  certain  circumstances  it  has  at  times  been  found 
necessary  in  carrying  out  a  census  to  adopt  special  means  of 
enumeration.  Thus  in  the  census  of  the  natives  of  the  Gold 
Coast  in  1891,  grains  of  Indian  corn  and  cowrie  shells  were 
made  use  of  for  enumeration  purposes,  while  in  India  bamboos 
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have  on  some  occasions  been  similarly  employed.  Another  method 
which  has  at  times  been  put  in  practice  in  enumerating  some  of 
the  remote  districts  of  India  has  been  that  of  taking  a  complete 
census  of  a  few  typical  villages  and  obtaining  an  estimate  for  the 
whole  district  by  taking  into  account  the  number  of  such 
villages.  This  method  has  also  been  suggested  as  applicable  to 
some  parts  of  Africa. 

65.  Another  special  method  of  obtaining  census  figures  which 
has  occasionally  been  employed,  but  which,  from  its  liability  to 
abuse,  and  the  extreme  uncertainty  of  any  data  on  which  to  base 
it,  should  invariably  be  discountenanced,  is  that  of  making  an 
addition,  by  way  of  percentage  or  otherwise,  to  the  enumerated 
population  to  allow  for  those  who  were  unrecorded.  From  the 
nature  of  the  case  it  is  evident  that  any  such  estimate  must  be 
extremely  unreliable,  and  practically  amounts  to  an  attempt  to 
make  the  census  results  agree  with  a  pre-conceived  idea  of  what  the 
population  should  be. 

Death  Returns. 

(a)   Family  Records. 

66.  These  records,  although  of  considerable  value  in  con- 
nection with  certain  class  statistics  of  mortality  such  as  those 
relating  to  the  Peerage,  &c.,  are  of  little  importance  as  regards 
the  general  population. 

(b)   Burial  Records. 

67.  It  is  to  the  records  of  burials  that  we  owe  the  earliest 
attempts  at  a  comprehensive  determination  of  mortality  experience. 
In  London  the  publication  of  such  records  appears  to  have  been, 
commenced  as  early  as  1532,  and  from  1603  to  1849  their 
weekly  publication  continued  uninterruptedly. 

68.  These  records,  however,  cannot  be  regarded  as  furnishing 
any  reliable  estimate  of  the  total  number  of  deaths  actually 
occurring  in  the  area  to  which  they  relate.  The  principal  causes 
of  discrepancy  are  stated  by  Dr.  Ogle  to  be  (a)  burial  in  the 
country  of  persons  who  have  died  in  London ;  (b)  non-inclusion 
of  burials  of  persons  who  were  not  members  of  the  Established 
Church  ;  (c)  neglect  of  parish  clerks  to  supply  returns.  For 
these  reasons  he  estimates  that,  to  obtain  complete  figures,  an 
addition  of  about  44  per-cent  would  require  to  be  made  to  the 
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records  for  the  17th  and  18th  centuries,  and  that  the  bills  from 
1832  onwards  would  need  an  addition  of  at  least  100  per-cent. 

69.  In  certain  German  towns  similar  but  fuller  records 
appear  to  have  been  made  known  from  a  very  remote  period,  and 
it  was  on  the  basis  of  the  burial  records  of  Breslau  that  Halley 
constructed  his  celebrated  Mortality  Table. 

(c)    Civil  Registration. 

70.  The  most  reliable  records  of  deaths  are  those  obtained,  by 
means  of  compulsory  civil  registration,  effected  as  early  as 
possible  after  death  has  taken  place.  In  the  absence  of  complete 
registration  for  the  whole  of  a  country,  it  has  been  suggested,  in 
the  case  of  the  United  States  of  America,  that  a  continuous 
sample  registration  might  be  resorted  to,  and  that  if  the  districts 
chosen  for  the  purpose  be  fairly  representative  ones,  the  death 
rates  ascertained  therein  might  with  reasonable  accuracy  be  taken 
as  denoting  those  of  the  larger  areas  from  which  the  sample 
districts  had  been  selected. 

(d)    Census  returns  of  Deaths. 

71.  A  further  means  of  death  enumeration  is  that  of 
obtaining  at  a  census,  particulars  of  the  deaths  which  have 
occurred  during  a  period  prior  to  the  date  of  the  census. 
Thus,  in  the  Acts  relating  to  the  first  five  censuses  of  Great 
Britain,  provision  was  made  for  abstracts  of  burials  and  baptisms 
to  be  furnished  by  the  clergy  for  somewhat  extensive  periods, 
usually  ten  years,  prior  to  the  respective  dates  of  enumeration. 
In  these  cases,  however,  the  real  work  of  collecting  the 
particulars  had  been  performed  by  the  keepers  of  the  various 
records.  In  the  United  States  of  America,  on  the  other  hand,  it 
has  been  the  practice  since  1850  to  attempt  the  collection  of 
death  statistics  at  first  hand  in  connection  with  the  ordinary 
census,  but  although  the  period  covered  by  such  inquiries  has 
not  exceeded  the  twelve  months  immediately  preceding  the  date 
of  the  census,  the  results  obtained  have  invariably  been 
extremely  defective,  and  furnish  strong  argument  in  favour  of 
prompt  registration,  if  reliable  statistics  of  deaths  are  required. 

Birth    Returns. 

72.  In  many  matters  connected  with  the  determination  of 
rates  of  mortality  in   a   general  population,  reliable   records  of 
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births  furnisli  valuable  assistance,  especially  in  connection  with 
(a)  estimate  of  intercensal  population,  {h)  computation  of 
rates  of  infantile  mortality,  (c)  construction  of  life  tables, 
{d)  interpolation  for  individual  ages,  and  (e)  correction  of 
inaccuracies  in  census  returns  for  early  ages.  The  main  sources 
of  such  information  are  similar  to  those  available  in  the  case  of 
death  returns,  being  family  records,  baptismal  records,  civil 
registration,  and  census  returns. 

(a)   Family   Records. 

73.  As  in  the  case  of  deaths,  family  records  of  births  are  of 
little  practical  value  for  the  collection  of  statistics  of  the  general 
population. 

(b)  Baptismal  Records. 

74.  Birth  statistics  derived  from  baptismal  records  can  only, 
even  in  the  most  favourable  cases,  be  considered  as  furnishing 
very  rough  approximations.  An  interesting  case  of  a  celebrated 
investigator  having  been  misled  by  such  records  is  that  of 
Dr.  Price,  who,  in  the  construction  of  his  Northampton  Table, 
accepted  the  number  of  baptisms  as  representing  the  number  of 
births,  overlooking  the  fact  that,  owing  largely  to  the  presence 
in  the  district  of  a  considerable  number  of  Baptists,  many  of  the 
children  born  did  not  appear  in  the  Church  baptismal  registers. 

(c)  Civil  Registration. 

75.  By  far  the  most  satisfactory  and  reliable  method  of 
collecting  birth  statistics  is  that  of  compulsory  registration 
within  a  short  period  of  the  date  of  birth.  The  civil  registration 
of  births  came  into  force  in  England  in  1S37,  but  it  was  not 
until  1875  that  such  registration  was  made  compulsory.  It  has 
been  estimated  by  Dr.  Farr  on  the  basis  of  census  returns  of 
population,  that,  during  the  period  of  voluntary  registration, 
about  5  per  cent,  of  the  total  number  of  births  escaped  record. 

(d)    Census   Returns. 

76.  The  collection  by  the  census  authorities  of  abstracts  of 
baptismal  records  has  already  been  mentioned  in  speaking  of 
deaths,  but,  in  addition  to  this,  the  census  details  collected  in 
reference  to  population    and  deaths  have   at  times  been  used  to 
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determine  indirectly  tlie  number  of  Ijirths^  although  a  direct 
inquiry  relative  to  births  does  not  appear  to  have  ever  been  made 
in  connection  with  a  census. 

77.  In  connection  with  the  census  of  the  United  States, 
where,  as  previously  stated,  death  statistics  are  collected,  it  is 
usual  to  furnish  an  estimate  of  the  number  of  births  which  have 
occurred  during  the  year  preceding  the  date  of  the  census,  by 
adding  to  the  number  of  children  returned  as  being  under  one 
year  of  age  at  that  date,  the  number  reported  as  having  died 
whose  births  had  occurred  during  the  period  under  review.  Such 
an  estimate  is  recognized  by  the  census  authorities  themselves  as 
being  liable  to  considerable  errors  arising  from  defective  returns 
of  both  population  and  deaths  under  one  year. 

Civil  Registration  in  various  Countries. 

78.  The  motives  which  have  led  to  the  establishment  of  the 
civil  registration  of  births  and  deaths  are  different  in  different 
countries,  but  are  in  the  main  either  legal,  with  the  object  of 
providing  reliable  records  concerning  the  lawful  ownership  of 
property  ;  or  statistical,  with  the  object  of  ascertaining  the  natural 
increase  or  decrease  of  the  population.  There  is  little  doubt  that 
in  the  early  days  of  registration  the  legal  motive  preponderated, 
and  the  statistical  results  were  merely  a  by-product.  At  the 
present  time,  however,  the  statistical  aspect  has  assumed 
increasing  importance  and,  where  the  results  obtained  are  used 
for  purposes  of  public  health,  is  in  many  cases  of  equal  if  not 
gi'eater  value  than  the  purely  legal. 

79.  In  England  and  Wales  civil  registration  was  instituted 
in  1837  under  the  Keo-istration  Act  of  1836.  In  Scotland  it 
was  brought  into  operation  in  1855,  in  Ireland  in  1864,  in  the 
Isle  of  Man  in  1848,  in  Jersey  in  1842,  and  in  Guernsey 
in  1840. 

80.  An  excellent  summary  of  the  provisions  for  the 
"■  Registration  of  Births,  Deaths  and  Marriages  in  the  British 
Dominions  beyond  the  seas  "  has  been  prepared  by  the  Registrar- 
General  in  England  on  the  basis  of  replies  received  by  him  to 
inquiries  sent  to  the  registration  authorities  of  the  various 
portions  of  the  Empire.  This  summary  was  published  as  an 
appendix  to  the  Registrar-GeneraFs  65th  Annual  Report  (1902), 
and  was  also  issued  separately  as  an  abstract.  From  it  the 
following  particulars  have,  in  the  main,  been  derived — 
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Civil  Registration  in  British  Dominions  beyond  the  Seas. 


Country 


When 
introduced 


EUEOPEAN : 

^.,     ,,  /Births,  1848-1 

Gibraltar.     .     .    { Death;,  1869) 

Malta  and  Gozo  .  1862 

Cyprus      ...  I  1895 


Asiatic : 

Ceylon      .     .     . 

Straits  S 

Settlements  'J 

Federated  > 

Malay  States  ) 

Labuan     .     .     . 

Xorth  Borneo  . 
Hong:  Kong  .  . 
Wei-Hai-Wei    . 

APEICAN  : 

Cape  Colony     .  •; 


Natal  (General). 

Natal  (Natives) . 
Orange  River  . 
Transvaal.  .  . 
Basutoland  . 
Bechuanaland  "^ 
Protectorate  ) 

Mashonaland  &  "^ 
Matabeleland  ) 

Gambia  .  .  . 
Sierra  Leone.  . 
Lagos  .... 

Southern  "^ 

Nigeria  ) 

St.  Helena     .     . 
Mauritius. 
Seychelles     .     . 


1847 

Singapore, 

Penang,  and 

Wellesley,  1869, 

Malacca,  1870, 

Bindings,  1885 

1901 


1884 
1873 
1900 


1894 

(Partial 
registration  at 
earlier  dates) 

1868        ) 

1902 
1902 
1900 


1902   ^ 


1886 
1857 

1867 


1853 
1793 
1794 


L 


1       Whether 
Extent  of  Compulsory 

Application  or 

Voluntary 


Period  within  which  notificatios 
IS  required  to  be  given 


Births 


Deaths 


General 

General 
General 


General 


General 


Compulsory 

Compulsory 
Compulsory 

Compulsory 

Comjmlsory 


General         Comptilsory 


/'  Euro])can  ~" 

\     Births.     ( 

J  Deaths  of  ^ 

C  Natives.  ^ 

General 

General 

Europeans 


Voluntary 

Compulsory 
Compulsory 
Compulsory 


General        Compulsory 


Natives,  with 
a  few  excep- 
tions, are 
exempt 
Natives 
General 
General 
Europeans 
(  Deaths  of  ) 
I  Europeans  > 
Aboriginal 
Natives, with 
a  few 
exceptions, 
are  exempt 
General 
General 
General 
Natives,  with 
certain 
exceptions, 
are  exempt 
General 
Genei'al 
General 


>  Compulsory 

Compulsory  ' 
Compulsory  \ 
Compulsory 
Compulsory 

Compulsory 

i 

}>  Compulsory 

I 

J 

Compulsory  j 
Compulsory  i 
Compulsory  j 

>  Compulsory 

Compulsory 
Compulsory 
Compulsory  J 


21  days 


8  days 


5  days   j"  without  delay' 
31  days       24  hours 


42  days 
14  days 


42  days 


3  days 

28  days 


42  days  ( 


42  d:\ys 
45  days 
30  days 


5  days 
12  hours 


14  days  12  hours 


36  hours 


3  days 
36  hours 


Urban,      '\ '         Urban, 


48  hours 


Extra -Urban,  C  j  Extra-Urban 

3  months    )  3  months 

42  days  5  days 

21  days  2  days 


8  days 
24  hours 
24  hours 
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Civil  Registraiion  in  British  Dominions  beyond  the  Seas — continued. 


Period  within  which  notification  I 

Whether 

IS   REQUIRED 

TO   BE   GIVES 

Country 

When 

Extent  of 

Compulsory 

introduced 

Application 

or 

Voluntary 

Birtlis 

Deaths 

^MEHICAN  : 

Ontario     .     .     . 

General 

Compulsory 

30  days 

f       "  before 
(^    interment" 

British  Colinnhia 

C  All  races  ") 
j     except    > 

Compulsory 

60  days 

f       "  before 
\^    interment " 

(.    Indians  ) 

Manitoba  .     .     . 

... 

General 

Compulsory 

30  days 

f        "  before 
\^    interment " 

X.W.  Territories 

General 

Compulsory 

1  month 

New  Brunswick. 

General 

Compulsory 

30  days 

Newfoundland  . 

1891 

General 

Compulsory 

14  days 

10  days 

Bermudas.     .     . 

General 

Compulsory 

14  days 

14  days 

Biiliamas  .     .     . 

General 

Voluntary 

42  days 

21  days 

Jamaica    . 

1878 

General 

Comj^ulsory 

42  days 

5  days 

Turks  and           "ii 
Caicos  Islands  j 

General 

Compulsory 

... 

Let-ward  Islands 

18.j6  to  1869 

General 

Compulsory 

(■  14  days  to   ') 
\     30  days      i 

C  "  forthwith  " 
<^      to  8  days 

Windv»ard          "> 
Islands  J 

1864  to  1869 

General 

Compulsory 

(    7  days  to     ( 
^      14  days     ) 

<     3  days  to 
(       7  days 

Barbadoes     .     . 

... 

General 

Compulsory 

42  days 

Trinidad  .     .     . 

1847 

General 

Compulsory 

42  days 

o  days 
r        4  days, 
\      or  "as  soon 
\  thereafter  as  can 
/    reasonably  be 
V          done" 

British                 "( 
Honduras  ) 

1885 

General 

Compulsory 

42  days 

British  Guiana  . 

1868 

General 

Compulsory 

Falkland  Islands 

1853 

General 

Compulsory 

rSTRALASIA  : 

Nrw  South         ■) 
Wales  i 

1856 

General 

Compulsory 

60  days 

30  days 

toria    .     .     . 

1853 

General 

Compulsory 

60  days 

7  days 

,  ..  f/nsland   .     . 

1856 

General 

Compulsory 

60  days 

30  days 

South  Australia. 

1842 

General 

Compulsory 

42  days 

10  days 

'  West  Australia . 

1841 

General 

Compulsory 

60  days 

14  days 

Tasmania       .     . 

1839 
r        1848        ^ 
)  (Imperfect  / 
)      prior  to      ( 

(.    1875)    ; 

General 

Compulsory 

60  days 

8  days 

New  Zealand 

Maoris    ^ 
exempt   > 

Compulsory 

62  days 

31  days 

i-iji      .... 

1874 

Europeans 

Compulsory 

2  months 

1  month 
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81.  In  the  annual  Reports  of  the  Registrar-General  of 
England  and  Wales  statistics  of  the  registration  of  births  and 
deaths  for  a  series  of  years  in  the  following  countries  are  now 
published  regularly — 

British  Empire. 


England  and  Wales 

South  Australia 

Scotland 

Western  Australia 

Ireland 

Tasmania 

New  South  Wales 

New  Zealand 

Victoria 

Ceylon 

Queensland 

Jamaica 

Foreign 

Countries. 

Denmark 

Servia 

Norway 

Netherlands 

Sweden 

Belgium 

Russia 

France 

German  Enipire 

Switzerland 

Prussia 

Spain 

Austria 

Italy 

Hungary 

Japan 

Roumania 

Chili 

82.  In  dealing  with  the  registration  returns  of  births  and 
deaths  it  is  the  almost  universal  practice  to  treat  the  number 
of  registrations  for  any  period  as  representing  the  number  of 
births  or  deaths  which  have  occurred  during  that  period.  This, 
it  is  clear,  introduces  a  slight  error,  since  the  births  or  deaths 
registered  in  any  period  will  contain  some  which  occurred  in  a 
preceding  period,  while,  on  the  other  hand,  some  of  those  which 
occurred  in  the  period  will  not  be  registered  until  a  subsequent 
period.  The  number  so  brought  forward  or  carried  Over  will 
evidently  be  largely  dependent  on  the  time  allowed  for 
registration,  and,  consequently,  since  the  allowance  is  usually 
greater  for  births  than  for  deaths,  it  is  probable  that  the 
registrations  and  occurrences  for  any  period  will  be  more  nearly 
coincident  in  the  case  of  deaths  than  in  the  case  of  births. 

Migration  Returns. 

83.  In  any  investigation  concerning  the  mortality  experience 
of  a  general  population,  the  part  played  by  migration  is  a  matter 
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of  considerable  importance^  both  directly  as  affecting  the 
numbers  on  ■which  the  computation  of  rates  is  based^  and 
indirectly,  as  affecting;  the  average  healthiness  of  the  population. 
In  the  case  of  a  new  countiy  receiving  settlers  in  large  numbers,  it 
is  probable  not  only  that  the  majority  of  the  immigrants  will  be  at 
the  healthiest  period  of  life,  but  also,  that  they  will  represent 
the  healthiest  of  those  at  that  period.  There  is  thus  evidently  a 
selection  in  favour  of  the  country  to  which  such  migration  is 
being  carried  on,  and  a  corresponding  selection  against  the 
country  from  which  the  migrants  are  being  derived.  On  the 
other  hand  if  the  country,  district,  or  town  towards  which 
the  migration  is  setting  is  a  health  resort,  it  is  probable  that 
the  introduction  of  persons  in  various  stages  of  ill-health  will 
have  the  effect  of  increasing  the  death  rates  there,  while 
diminishing  them  in  those  places  from  which  the  migrants  have 
come,  a  selection  similar  to  that  mentioned  above,  but  in  the 
opposite  direction. 

84.  Other  cases  which  require  consideration  are  those  of  the 
migration  to  towns  in  the  prime  of  life  and  the  return  migration 
to  the  country  at  advanced  ages,  as  well  the  cases  of  migration 
to  a  particu.lar  locality  owing  to  the  existence  therein  of  some 
large  public  institution  for  the  treatment  of  persons  either 
bodily  or  mentally  afflicted.  Another  case  in  which  mortality 
rates  are  affected  by  migration  is  that  in  which  persons  who, 
when  in  good  health,  are  engaged  in  some  casual  employment  in 
a  particular  district,  on  becoming  incapacitated  return  to  their 
native  districts  for  attention  and  treatment. 

85.  Although  in  the  cases  mentioned  the  general  effect  of  the 
migration  is  readily  seen,  an  exact  numei'ical  determination  of  the 
extent  of  such  local  migrations  is  in  many  instances  by  no  means 
easily  effected,  and  frequently  all  that  can  be  done  is  to  call 
attention  to  their  bearing  on  the  computed  rates  without  making 
any  attempt  to  accurately  measure  them. 

86.  Statistics  of  migration  may  be  obtained  either  directly  by 
means  of  records  of  arrivals  and  departures,  or  indirectly  from  an 
examination  of  the  census  returns  of  population.  In  Sweden 
and  some  other  European  countries,  permanent  changes  of 
residence  are  required  to  be  notified  to  the  authorities  by  whom 
the  facts  are  registered,  but  tranfers  of  a  temporary  nature  do  not 
appear  to  be  recorded.  The  best  known  and  most  extensively 
applied  form  of  the  direct  method  is  that  of  using  passenger  lists 
to  record  the  arrivals  and  departures  of  oversea  migrants.     It  is 
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to  be  feared,  however,  that  invich  of  the  detail  supplied  on 
passenger  lists  is  quite  unreliable,  and  consists  in  many  cases  of 
g"uesses  made  by  the  purser,  or  any  officer  responsible  for  the 
task  of  tilling  up  the  lists,  and  it  appears  doubtful  whether 
anything  further  than  number,  sex,  port  of  embarkation 
and  destination  can  be  generally  relied  upon.  llecords  of 
migration  may  also  be  obtained  by  procuring  from  the  railway 
authorities  returns  of  passengers  passing  through  border  stations, 
but  here  again  it  appears  impracticable  to  attempt  the  collection 
of  extensive  particulars.  Similar  returns  may  be  obtained  in 
certain  cases  of  migration  by  river  or  other  internal  waterway, 
but  the  collection  of  particulars  of  migration  by  these  means 
would  in  most  cases  be  quite  impracticable. 

87.  Census  returns  of  population  classified  according  to  birth- 
places also  furnish  valuable  indications  of  the  nature  and 
effect  of  migration,  and  a  comparison  of  such  returns  for  two 
consecutive  censuses  will  serve  to  show  the  net  result  of 
migration  and  mortality  during  the  intervening  period.  Such 
returns,  however,  furnish  no  evidence  of  the  intlux  and  outflow  of 
population,  but  only  of  the  resulting  residuum.  In  cases  where 
length  of  residence  in  the  country  of  enumeration  is  made  a 
subject  of  census  inquiry,  further  valuable  information  concerning 
this  residuum  is  rendered  available. 

Section  V. — Preparation  of  Data. 

88.  In  connection  with  the  preparation  of  the  raw  material 
for  use  in  the  computation  of  rates  of  mortality,  the  following 
matters  present  themselves  for  consideration  : 

(a)  Tabulation  of  data. 

(b)  Detection,  correction  and  prevention  of  errors. 

(c)  Interpolation  of  particulars  for  individual  ages. 
{d)  Intercensal  population  estimates. 

(e)   Methods  of  calculating  mean  population. 

(a)    Tabulation  of  data. 

89.  The  raw  material  of  a  general  mortahty  investigation 
consists  primarily  of  a  detailed  description  of  the  individual 
members  of  the  community,  together  with  a  corresponding 
description  of  those  members  who  have  died  during  the  period  to 
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which  the  investigation  relates.  The  death  records,  if  well  kept, 
contain  full  particulars  for  all  who  die,  but  the  population  records 
are  not  in  any  case  nearly  as  complete.  All  that  any  population 
census  can  attempt  is,  to  give  a  sample  list  of  such  descriptions 
as  at  the  date  of  enumeration.  It  then  devolves  upon  the 
investigator  to  make  the  best  estimate  he  can,  concerning  the 
complete  experience  of  lives  for  the  period. 

90.  For  reducing  the  raw  material  to  such  form  as  will  admit 
of  quantitative  results  being  obtained,  there  are  in  vogue  two 
principal  methods  of  tabulation,  the  schedule  system  and  the 
card  system,  the  latter  being  further  divided  according  to 
whether  the  work  is  done  by  hand  or  mechanically. 

91.  The  schedule  system,  which  is  the  older,  proceeds  on 
the  principle  of  placing  on  specially  prepared  schedules,  a  mark 
for  each  occurrence  in  the  original  lists  of  a  given  characteristic 
or  group  of  characteristics,  the  totals  of  such  marks  giving 
the  material  requisite  for  the  preparation  of  the  tables  required 
for  publication. 

92.  Although  very  simple  in  principle,  the  schedule  system 
is  by  no  means  well  suited  for  the  purpose  to  which  it  is  applied, 
some  of  the  principal  drawbacks  being  the  cumbrous  character  of 
the  forms  required,  the  liability  to  omission  or  duplication  in 
recording,  and  the  difficulty  of  checking. 

93.  The  card  system  involves  the  transfer  of  full  details 
from  the  original  lists  to  cards,  and  may  at  first  sight  apj)ear  to 
involve  more  labour  than  the  schedule  system.  The  advantages 
attaching  to  the  use  of  cards  are,  however,  so  great  that  the  work 
of  copying  is  paid  for  many  times  over  in  the  facility  and  accuracy 
with  which  the  subsequent  tabulation  can  be  effected.  The 
adoption  of  the  card  system  for  the  tabulation  of  population 
returns  and  vital  statistics,  although  not  yet  brought  about 
in  the  census  and  registration  departments  of  the  United 
Kingdom,  is  gradually  extending,  and  in  1901  the  Indian  Census 
was,  for  the  first  time,  tabulated  by  means  of  cards.  The 
innovation  appears  to  have  been  very  satisfactory  for  it  was 
estimated  that,  in  addition  to  other  advantages,  a  saving  in  cost 
of  £45,000  was  thereby  eflfected. 

94.  The  earliest  instance  of  the  use  of  cards  for  statistical 
purposes  appears  to  have  been  that  in  which  !Mr.  A.  G.  Finlaison, 
of  the  National  Debt  Office,  London,  in  the  year  1852,  carried 
out  by  means  of  cards  an  investigation  into  the  mortality 
experience  of  Friendly  Societies. 
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95.  As  far  as  can  be  ascertained,  cards  were  first  nsed  for 
census  purposes  at  the  Austrian  Census  of  1871,  taken  under 
the  direction  of  Professor  Von  Mayr.  Since  then  the  card 
system  has  been  extended  to  all  quarters  of  the  globe  for  the 
tabulation  of  statistics  of  various  kinds,  and  particularly  in 
connection  with  population  and  vital  statistics.  It  is  worthy  of 
note,  too,  that  there  is  no  instance  on  record  of  a  change  from  the 
card  to  the  schedule  system. 

96.  In  Australia  the  card  system  is  very  largely  used  for 
statistical  purposes,  and  in  addition  to  census  and  vital 
statistics  is  extensively  employed  in  connection  with  statistics  of 
Friendly  Societies,  crime  and  hospitals.  Cards  were  first  used 
in  Australia  for  census  purposes  at  the  Victorian  Census  of 
1881,  but  at  the  succeeding  censuses  of  1891  and  1901  they 
were  employed  in  all  the  Australian  States  and  the  Colony  of 
New  Zealand.  They  were  also  used  at  the  Censuses  of  Cape 
Colony  taken  in  1891  and  1904,  and,  as  previously  noted,  were 
employed  for  the  first  time  at  the  Indian  Census  of  1901.  In  all 
these  cases  the  cards  used  were  marked,  sorted,  and  counted  by 
hand.  In  Canada  and  the  United  States  a  card  system  involving 
mechanical  marking  and  electrical  counting  has  been  in  operation 
at  the  last  two  censuses,  namely,  those  of  1891  and  1901  in 
Canada,  and  1890  and  1900  in  the  United  States.  Canada 
appears  to  be  the  only  portion  of  tbe  British  Possessions  that 
has  adopted  the  mechanical  method  of  card  tabulation  for  census 
purposes. 

97.  An  important  feature  of  the  card  system  is  the  fact  that 
it  enables  minute  subdivisions  of  the  data  to  be  effected  with  a 
minimum  of  labour  and  a  maximum  of  accuracy.  By  means  of 
an  initial  sorting  into  well-defined  groups  common  to  many 
inquiries,  any  special  investigation  need  concern  itself  only  with 
those  cards  relating  to  the  particular  matter  in  hand. 

98.  In  cases  where  hand  marking  is  practised,  the  cards 
employed  for  census  purposes  in  different  countries  vary 
considerably  in  form,  the  main  distinction  being  that  while 
some  provide  one  blank  space  for  each  item  of  information 
to  be  written  in,  others  provide  separate  specially  marked 
compartments  for  the  more  important  classes  under  each  item, 
and  a  blank  for  writing  in  the  less  important,  the  former  being 
recorded  by  means  of  a  mark  across  the  proper  compartment. 

99.  "Where  very  large  numbers  of  cards  are  involved, 
mechancial  methods  of  dealing  with  them  have  in  recent  years 
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been  adopted  in  certain  cases,  thus  effecting  a  very  considerable 
saving  in  labour.  One  of  the  best  known  of  the  mechanical 
devices  used  for  this  purpose  is  the  Hollerith  electrical  tabulating 
machine,  a  description  of  which  is  given  by  Mr.  "\V.  F.  T\'illcox,  the 
Chief  Statistician  of  the  American  Census  Office,  in  a  paper  read 
by  him  on  the  29th  December  1899,  before  the  American  Economic 
Association,  and  subsequently  published  in  pamphlet  form. 

100.  His  description  is  as  follows: — 

"  A  card  some  three  by  six  inches  is  used  to  record  the 
"  facts  for  each  person  in  the  United  States.  A  section  of  the 
^'  card  is  reserved  for  the  information  in  reply  to  each  question 
"  on  the  schedule,  the  answer  to  which  is  to  be  used  in  the 
'•'  tables,  and  a  part  of  each  section  is  reserved  for  each  possible 
"  answer  to  the  question.  Thus  a  narrow  strip  near  the  left  of 
''  the  card  is  reserved  for  the  answer  regarding  race  or  colour. 
"  In  the  census  volumes  live  race  divisions,  namely,  ^^Tiite, 
"  Black,  Chinese,  Japanese,  and  Indian,  are  recognized,  and  the 
"  answer  to  this  question  for  every  person  must  be  entered  under 
"  one  or  other  of  these  five  classes.'*' 

101.  ''  Entry  is  made  on  the  card  by  punching  a  little  hole 
•'  in  the  proper  place.  One  hole  and  only  one  is  to  be  made  in 
"  each  section,  that  is,  the  person  must  be  of  some  race,  some 
'•'  sex,  some  age,  &c."' 

102.  "  The  card  is  then  placed  in  a  machine  and  a  system 
"  of  blunt  pins  brought  down  upon  it,  one  pin  at  every  place 
'•  where  a  hole  might  occur.  Wherever  a  hole  has  been  made, 
"  the  corresponding  pin  passes  through  into  a  cup  containing 
"  mercury,  elsewhere  th^  pins  are  pushed  back  by  the  resistance 
"  of  the  card.  Each  cup  is  connected  with  a  counter  having  a 
"  dial  capable  of  registering  to  10,000.  The  electric  current 
"  passes  through  one  section  of  the  card  at  the  place  a  hole 
"  has  been  made,  and  into  the  mercuiy,  then  through  the  counter 
"  connected  with  the  mercury  cup,  then  to  the  next  section  and 
"  through  the  hole  there  made  and  the  counter  connected  with 
"  it,  and  so  on. 

103.  '•'  If  in  any  section  no  hole  has  been  punched,  the 
"  circuit  is  broken  at  that  point,  and  nothing  on  the  card  is 
•'  recorded,  the  bell  introduced  at  another  point  in  the  circuit 
"  fails  to  ring  and  the  card  is  thrown  aside  for  correction.  The 
"  machine  is  thus  a  device  for  simultaneous  mechanical  tallying, 
*•'  and  can  be  modified  and  combined  with  various  accessory 
"  devices,  according  to  the  needs  of  the  particular  case.'^ 
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104.  In  a  paper  on  "  The  Electrical  Tabulating  Machine  ", 
read  before  the  Royal  Statistical  Society^,  London,  Dr.  Hollerith, 
the  inventor  of  the  machine,  mentions,  amongst  other  things, 
how,  bv  a  simple  use  of  the  electrical  relay,  the  counting  of 
various  details  in  combination  can  be  effected,  the  number  of 
items  Avhich  can  be  combined  being  only  limited  by  the  number 
of  counters  and  relays.  He  also  describes  an  electrical  device 
used  for  a  preliminary  sorting  with  a  view  to  reducing  the 
number  of  counters  rec^uired  in  the  actual  process  of  tabulation, 
and  points  out  that  punching  errors  involving  certain 
inconsistencies  would  be  detected  by  the  machine,  and  the 
cards  concerned  would  be  rejected. 

105.  It  will  be  seen  that  the  Hollerith  device,  although 
usually  spoken  of  as  a  tabulating  machine,  is  really  a  counting 
machine,  and  the  work  done  by  it  is  that  of  counting  the 
number  of  holes  in  the  various  portions  of  the  cards.  In  this 
operation  the  work  of  sorting  is  involved  in  only  a  subordinate 
way,  and  the  process  bears  a  certain  resemblance  to  the  schedule 
method  of  tabulation,  the  records  of  the  electrically  manipulated 
counter  taking  the  place  of  ticks  oi-  dots  made  by  hand. 

106.  Another  interesting  account  of  a  compilation  by  means 
of  cards  dealt  with  mechanically  is  given  in  J. I. A.,  vol,  xxxvii, 
in  a  contribution  by  Mr.  D.  P.  Fackler,  on  the  special  mortality 
investigation  instituted  by  the  Actuarial  Society  of  America. 
According  to  this  method  the  cards  are  punched  and  then  sorted, 
the  machines  for  both  purposes  being  shown  and  described  in 
the  contribution  referred  to. 

107.  In  addition  to  the  census  offices  of  the  United  States 
and  Canada,  those  of  Austria  and  Russia  have  adopted  the 
Hollerith  machine,  while  the  advisability  of  adopting  it  has  been 
seriously  considered  by  several  other  countries.  In  England  it 
has  been  contended  that  the  simplicity  of  the  schedule  renders 
mechanical  tabulation  less  valuable  than  where  more  complicated 
or  more  extensive  details  are  concerned.  In  this  contention, 
however,  sight  appears  to  be  lost  of  the  fact  that  complication  in 
tabulating  arises  more  from  the  combination  of  particulars  than 
from  the  number  of  enquiries  ;  and  any  device  which  promises  to 
facilitate  such  combinations,  and  thus  enable  the  information 
to  be  thoroughly  analyzed  with  a  minimum  of  labour  and  a 
maximum  of  accuracy,  is  at  least  deserving  of  a  trial.  Again, 
in  some  British  Colonies  it  has  been  urged  that  the  numbers 
involved  are  too  small  to  warrant  the  use  of  the  machine.     Here 
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also  it  appears  doubtful  whether,  unless  the  numbers  are  very 
small  indeed,  mechanical  tabulation  might  not  with  advantage 
be  adopted.  In  India  a  further  objection  on  the  score  of  expense 
has  been  raised ;  and  it  is  pointed  out  in  the  1901  Census  Report 
that,  whereas  the  initial  cost  of  the  requisite  machinery  would  be 
considerable,  native  clerical  labour  is  so  abundant  and  cheap  that 
the  work  could  be  much  more  economically  performed  by  hand. 
In  this  case  the  gain  in  reduced  supervision  and  in  reliability  of 
results  appears  to  have  been  overlooked,  for  it  is  stated  in  another 
part  of  the  report  that  there  is  a  great  tendency  for  the  average 
tabulator  to  "  fudge  ^'  his  results  when,  by  so  doing,  he  could 
avoid  the  investigation  of  some  error  which  a  comparison  of 
results  has  rendered  apparent. 

(b)  Detection,  Correction  and  Prevention  of  Errors. 

108.  It  is  here  proposed  to  briefly  consider  some  of  the 
principal  circumstances  which  lead  to  inaccuracies  in  furnishing 
the  required  information  and  in  interpreting  the  results,  and  to 
investigate  methods  for  securing  the  detection  and  correction,  or 
better  still,  the  prevention  of  such  inaccuracies. 

109.  Pace. — In  most  cases  no  special  enquiry  as  to  race  is 
made.  In  some  instances  birthplace  statistics  alone  are  relied 
upon  to  furnish  the  desired  information,  while  in  others  name 
and  religion  are  also  taken  into  account.  Even  with  this 
latter  precaution,  results  so  obtained  must  be  considered  as 
approximations  only.  Occasionally  a  special  instruction  is  given 
on  the  census  schedule  that  if  a  person  belongs  to  some  specified 
race  a  note  to  that  effect  is  to  be  placed  in  the  column  provided 
for  the  birthplace.  Such  a  course  is  unsatisfactory,  since  any 
enquiry  which  necessitates  for  a  section  of  the  community  an 
addition  to  be  made  in  a  given  column  to  the  information  of 
a  similar  character  obtained  for  the  rest  of  the  community,  will 
usually  result  in  defective  information.  If  an  enquiry  concerning 
race  is  to  be  made,  there  should,  on  the  census  schedule  and 
death  certificate,  be  a  special  column  for  race,  not  a  provision  for 
inclusion  in  certain  cases  with  some  other  item. 

110.  Sex. — As  regards  sex  it  might  be  imagined  that  so 
simple  an  enquiry  could  not  possibly  result  in  the  furnishing  of 
erroneous  returns.  There  are,  however,  several  instances  on 
record  of  more  or  less  serious  errors  of  classification  according 
to  sex. 

VOL.    XLIII.  E 
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111.  An  interesting  case  is  noted  in  the  Report  on  the  Census 
of  England  and  "^Vales  for  1901,  where  it  is  pointed  out  that 
owing  to  a  preponderating  tendency  on  the  part  of  tabulators  to 
enter  females  in  the  columns  intended  for  males,  the  number  of 
females  had,  at  each  census  since  1851,  been  overstated.  The 
estimated  amount  of  the  over-statement  for  1851  has  not  been 
placed  on  record,  but  for  the  succeeding  censuses  the  estimated 
errors  are,  12,908  in  1861;  10,373  in"  1871;  8,995  in  1881; 
7;500  in  1891  ;  and  5,117  in  1901. 

112.  Similar  errors  will  occasionally  occur  where  the  card 
system  of  tabulation  is  in  use,  through  particulars  relative  to 
a  male  being  entered  on  a  card  intended  for  a  female  or  vice  versa. 
The  only  reliable  preventive  of  errors  of  this  nature  is  a  thorough 
and  systematic  independent  check  of  all  copying  or  tabulating. 
To  trust  solely  to  the  accuracy  of  the  original  copyist  or  tabulator 
is  to  take  a  risk  which  practical  experience  in  such  matters 
invariably  shows  to  be  much  too  great. 

113.  In  connection  with  the  Indian  Census  it  has  at  times 
been  suggested  that  a  disproportion  found  to  exist  between  the 
sexes  was  due  to  incomplete  enumeration  of  unmarried  females 
of  nubile  age,  the  presence  of  such  girls  having  been  concealed 
owing  to  the  degradation  which  in  some  parts  of  India  is 
considered  to  attach  to  the  household  containing  them.  This 
view  is  not  supported,  however,  by  the  census  authorities  of 
1901,  who  attribute  the  discrepancy  in  part  to  misstatement  of 
age  and  in  part  to  heavy  female  mortality  resulting  from  early 
pregnancy. 

114.  In  the  Report  on  the  Western  Australian  Census  of 
1901  a  sex  error  in  the  population  estimate  is  noted,  and  is 
stated  to  have  been  probably  due  to  insufficiency  of  details  on 
passenger  lists.  The  remedy  in  such  a  case  as  this  is 
evidently  that  adopted,  namely,  the  employment  of  more 
complete  lists,  combined  with  a  careful  scrutiny  of  the 
information  furnished. 

115.  ^'ige. — There  is  probably  no  subject  of  enquiry  so  liable 
to  error  as  that  of  age,  although  there  is  little  doubt  that  the 
majority  of  such  errors  are  simply  due  to  ignorance  on  the  part 
of  the  informants.  A  person  who  knows  that  he  is  about  40, 
but  does  not  know  his  age  exactly,  will  put  himself  down  as  40, 
while  one  who  only  knows  that  he  is  between  40  and  50  will 
usually  put  himself  down  as  45.  Such  errors  evidently  tend  to 
swell  the  numbers  recorded   at  aires   endins;  with  0  or  5.  and  to 
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correspondingly  reduce  the  numbers  recorded  at   certain  of  the 
adjacent  ages. 

116.  Certain  of  these  errors  are  probably  due  to  laziness  or 
indifference,  while  others  again  are  due  to  nothing  but  vanity,  this 
latter  feature  exhibiting  itself  in  the  desire  of  certain  persons  of 
middle  age  to  appear  younger  than  they  really  are,  and  the 
desire  of  others  of  advanced  age  to  appear  older  than  they  are. 
It  is  probable  that  in  many  cases  neither  the  understatement  nor 
the  overstatement  just  referred  to  is  due  to  actual  dishonesty, 
but  that  the  desire  that  a  thing  should  be  has  led  to  the  belief 
that  it  is.  The  record  of  ages  is  a  matter  which  is  more  liable 
to  errors  of  this  nature  than  almost  any  other  that  could  be 
mentioned,  since  the  advance  of  age  is  continuous,  but  is 
unaccompanied  by  any  definite  marks  of  progress. 

117.  Other  inaccuracies  arise  from  misapprehension  of  the 
terms  of  the  enquiry,  and  current  year  of  age  is  occasionally 
stated  in  reply  to  a  question  as  to  age  last  birthday.  Such 
errors  are  most  frequent  in  the  case  of  young  children  and  lead 
to  distorted  returns  for  such  ages,  particularly  at  0,  1,  and  2, 
the  figures  shown  for  age  0  being  frequently  less  than  that  for 
age  1,  notwithstanding  the  heavy  death  rate  invariably  incidental 
to  the  first  year  of  life. 

118.  Finally,  there  are  cases  where  the  misstatement — 
sometimes  in  one  direction,  sometimes  in  the  other — is  wilful, 
and  is  made  to  conceal  previous  misstatements  or  to  secure  certain 
advantages. 

119.  A  notable  instance  of  age  error,  and  one  to  which 
considerable  attention  has  been  devoted,  occurs  in  the  Censuses 
of  England  and  Wales,  in  the  case  of  women  recorded  as  being 
aged  20  to  25.  For  several  successive  censuses  there  has,  on 
each  occasion,  been  recorded  a  greater  number  of  females  aged 
20  to  25  than  could  possibly  have  survived  out  of  the  number 
aged  10  to  15  at  the  preceding  census,  and,  consequently,  in  the 
absence  of  a  large  net  immigration  of  females  of  that  age,  it  is 
clear  that  extensive  misstatement  has  taken  place. 

120.  Errors  due  to  accumulation  at  quinquennial  ages  are 
rendered  very  conspicuous  by  the  graphic  method  of  plotting  to 
scale  the  number  at  each  age,  the  result  being  an  extremely 
serrated  line  whose  high  points  from  about  age  20  onwards  arc 
those  corresponding  to  ages  ending  in  0  and  5,  and  whose  low 
})oints  occur  at  ages  immediately  preceding  and  succeeding  these. 

121.  Since  errors   of  this  nature  are  not   likely  seriously  to 
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affect  the  results  for  remote  ages,  it  is  evident  that  by  means  of 
suitable  grouping  much  better  results  may  be  obtained  for 
age  groups  than  for  single  ages.  The  determination  of  a 
suitable  grouping  must,  in  each  case,  be  dependent  upon  a 
general  consideration  of  the  circumstances  likely  to  lead  to  such 
errors  in  the  community  under  review,  taken  in  conjunction  with 
the  evidence  which  the  records  for  single  ages  furnish  of  the 
effects  produced  by  such  circumstances.  It  is  thus  evident  that 
in  all  cases  the  initial  tabulation  should  be  one  at  single  ages, 
and  that  an  original  tabulation  in  age  groups  proceeds  on  the 
principle  of  determining  the  composition  of  the  groups  without 
obtaining  the  particulars  which  are  essential  for  correctly 
ascertaining  the  nature  of  the  grouping  most  suitable  to  the 
particular  investigation. 

122.  A  careful  examination  of  the  returns  for  single  ages  will 
usually  serve  to  show  that  the  accumulation  at  any  quinquennial 
age  has,  in  very  large  measure,  been  drawn  from  the  age 
immediately  ])receding  and  that  immediately  following  it,  and 
consequently  that  these  two  ages  should  be  associated  with  the 
quinquennial  age  in  any  grouping  that  may  be  adopted.  It  will 
thus  appear  that  the  best  grouping  for  general  purposes  is  that 
in  which  the  quinquennial  age  occupies  the  central  position. 
Under  such  a  method,  particulars  for  single  ages  might  in  all 
cases  be  given  for  ages  0  to  7  inclusive,  and  in  quinquennial 
groups  8-12,  13-17,  18-22,  &c.,  from  that  point  onwards.  As 
previously  pointed  out,  however,  it  is  not  desirable  to  lay  down  a 
hard-and-fast  rule  in  this  matter. 

123.  The  grouping  adopted  by  the  Registrar-General  of 
England  and  Wales  has  at  times  been  the  subject  of  unfavourable 
comment  on  the  grounds  of  want  of  uniformity  at  different  stages, 
commencing,  as  it  does,  with  single  ages,  and  then  proceeding 
through  quinquennial  and  decennial  groups  to  a  final  group  of 
indefinite  extent.  While  it  is  admittedly  undesirable  to  have  any 
grouping  that  is  not  preceded  by  details  for  individual  ages, 
there  appears  to  be  no  valid  reason  for  objecting  to  variations  in 
the  size  of  the  several  groups.  On  the  contrary,  the  size  of  the 
group  at  any  stage  should  be  determined,  not  by  any  preconceived 
uniform  standard,  but  by  general  considerations  concerning  the 
special  circumstances  of  the  case,  and  an  examination  of  the 
details  for  individual  ages. 

124.  It  may  be  noted,  in  passing,  that  in  all  instances  the 
original  tabulation  should  furnish  the  number  of  cases  in  which 
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age  is  unspecified,  and  should  not,  as  is  sometimes  done,  give 
only  the  results  obtained  after  an  adjustment  has  been  made  in 
the  data  to  allow  for  unspecified  ages. 

125.  The  most  satisfactory  correction  for  quinquennial 
accumulation  is  that  of  suitable  grouping  and  subsequent 
interpolation  for  single  ages,  while  for  errors  arising  at  infantile 
ages  the  best  method  of  correction  is  probably  that  of  the 
Registrar-General  of  England  and  Wales,  who,  by  means  of 
birth  and  death  records  for  a  series  of  five  years,  redistributes 
the  census  particulars  for  ages  under  5.  There  does  not  appear 
to  be  any  suitable  correction  for  errors  due  to  vanity  and  Avilful 
misstatement,  except  in  so  far  as  such  errors  are  affected  by  the 
grouping  and  redistribution  referred  to  above. 

126.  To  diminish  the  number  of  age  errors  it  has  been 
proposed  to  ask  for  "  date  of  birth "  instead  of  "  age  last 
birthday. ^^  This  suggestion  appears  worthy  of  careful  con- 
sideration, and  has  the  distinct  advantage  that  for  any  given 
person  the  "date  of  birth '^  is  constant  throughout  life,  while 
*'  age  last  birthday  "  varies  annually. 

127.  Occupation. — An  attempt  to  ascertain  the  eifect  of 
occupation  upon  mortality  can  usually  only  be  considered 
satisfactory  up  to  the  age  of  65,  owing  to  the  vagueness  with 
which  occupations  are  frequently  stated,  both  in  the  census 
returns  and  in  the  death  records  for  persons  above  that  age.  In 
many  countries,  too,  such  an  enquiry  would  have  to  be  restricted 
to  males,  since  the  majority  of  adult  females  are  married,  and 
their  occupation  would  usually  be  stated  as  "Married  Woman'', 
*' Domestic  Duties",  &c.,  notwithstanding  the  fact  that  a 
considerable  portion  of  their  early  life  may  have  been  spent  in  some 
specific  occupation.  It  may  in  addition  be  pointed  out  that  the 
vagueness  of  designation  referred  to  above  is  a  defect  which  does 
not  attach  solely  to  advanced  age,  but  it  is  to  some  extent  in 
evidence  at  all  ages  in  all  census  and  registration  returns. 

128.  The  importance  of  obtaining  accurate  census  details  of 
occupations,  particularly  in  these  days  of  highly  specialized 
callings,  aff"ords  very  strong  grounds  for  the  contention  in  favour 
of  the  system  of  enumeration  by  trained  canvasser  as  against  that 
by  the  more  or  less  casual  householder. 

129.  In  considering  the  effect  of  occupation  on  mortality  the 
relative  heaviness  or  lightness  of  the  occupation  requires  to  be 
taken  into  account,  since  it  is  probable  that  the  magnitude  of  the 
death    rates   in    some  occupations   is   due  less  to  the    inherent 
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unhealthiness  of  the  occupations  themselves,  than  to  the  fact  that 
their  lightness  enahles  persons  of  weak  constitxition  to  find 
employment  in  them.  The  nature  of  the  calling  thus  brings 
about,  amongst  those  entering  on  occupations,  a  selection  in 
favour  of  the  heavier,  as  against  the  lighter,  occupations.  The 
death  rate  amongst  the  heavier  occupations  is  further  reduced 
by  damaged  lives  drifting  from  them  into  and  unduly  swelling 
the  mortality  of  the  lighter  occupations. 

130.  To  obtain  absolutely  reliable  information  concerning 
occu])ational  mortality,  it  would  be  necessary  to  take  into  account 
age  at  entry,  physical  condition  at  entry,  and  duration  of 
employment,  for  the  various  occupations,  details  which  the 
census  returns  and  death  records  fail  to  supply.  While  it  is  thus 
impracticable  in  most  cases  to  make  due  numerical  allowance 
for  these  factors,  their  existence  should  always  be  borne  in  mind 
in  making  comparisons  of  death  rates  for  different  occupations. 
In  all  investigations  concerning  occupational  mortality,  extensive 
analvses  with  respect  to  age  should  be  made,  as  otherwise, 
utterly  misleading  conclusions  will  be  drawn  owing  to  the 
marked  difference  in  age  distribution  exhibited  by  the  data  for 
different  occupations. 

131.  Conjugal  Condition. — It  has  at  times  been  contended 
that,  because  the  recorded  death  rates  are  higher  for  single  than 
for  married  males,  therefore  marriage  has  the  effect  of  lengthening 
life.  Such  a  conclusion  is  erroneous,  since  the  married  constitute 
a  select  class,  while  the  single  comprise  some  who  are 
voluntarily  celibate,  and  others  who  from  physical  incapacity 
could  not  undertake  the  responsibilities  of  matrimony. 

132.  Locality. — The  chief  obstacle  to  the  correct  deter- 
mination of  locality  death  rates  is  the  difficulty  of  correctly 
allocating  the  number  of  years  of  life  and  the  number  of  deaths 
experienced.  Estimates  of  the  population  of  specified  localities 
for  intercensal  periods  are  frequently  very  unreliable,  whilst, 
owins;  to  migration,  deaths  are  often  recorded  in  one  locality 
while  the  corresponding  number  of  years  of  life  is  credited  to 
another.  For  the  former  defect,  more  frequent  enumerations 
would  appear  to  be  the  only  remedy,  while  for  the  latter  a  complete 
correction  could  only  be  obtained  by  means  of  elaborate  statistics 
of  length  of  residence. 

133.  Physical  incapacity. — In  determining  and  comparing 
death  rates  connected  with  various  forms  of  physical  incapacity, 
errors  are  apt  to  occui-  through  deficiency  and  lack  of  uniformity 
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in  the  certification  and  classification  of  the  causes  of  death.  As 
regai-ds  certification,  the  verdicts  of  coroners'  juries  are 
frequently  extremely  indefinite,  whilst  vagueness  of  description 
is  also  not  infrequent  in  the  case  of  medical  certificates.  "With 
reference  to  classification,  it  is  clear  that  if  the  death  statistics  of 
two  communities,  tabulated  according  to  cause,  ai'e  to  be  strictly 
comparable,  the  systems  of  classification  should  be  identical,  and 
scope  for  diflerences  of  opinion  on  the  part  of  diff"ereut  classifiers 
should  as  far  as  practicable  be  eliminated,  particularly  in 
connection  with  multiple  causes  of  death. 

134.  For  the  purpose  of  minimizing  this  class  of  error  it  may 
be  suggested — 

(i)   That  in  all  cases  causes  of  death  be  explicitly  stated. 

(ii)  That  in  cases  of  deaths  from  multiple  causes,  the 
more  probable  cause  be  indicated,  and  also  that  a 
compound  tabulation  be  effected,  showing  the  number 
of  such  cases  and  the  associated  causes. 

(iii)  That  a  universal  classification  of  causes  of  death  be 
adopted. 

(c)  Interpolation  of  particulars  for  individual  ages. 

135.  For  obtaining  particulars  for  individual  ages  from  data 
for  grouped  ages,  methods  of  interpolation  have  at  various  times 
been  employed — 

(1)  The  statistical  method. 

(2)  The  analytical  method. 

(3)  The  graphic  method. 

The  English  census  authorities  usually  employ  the  first  two  of 
these  in  combination,  while  the  third  is  that  which  was  used  by 
Milne  in  constructing  the  Carlisle  Table. 

136.  The  distinctive  features  of  these  three,  as  applied  to 
population  returns,  are,  that  the  statistical  method  bases  the 
distribution  of  the  groups  upon  the  normal  proportion  of 
survivors  at  individual  ages,  as  ascertained  by  means  of  birth 
and  death  statistics ;  the  analytical  method  proceeds  on  the 
assumption,  express  or  implied,  that  the  population  at  or  above 
any  age  may  be   stated   as   a  function   of  that   age;  while  the 
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graphic  method  is  based  on  the  assumption  that,  if  the  true 
population  at  each  age  were  plotted  to  scale  with  the  years  of  age 
as  abscissse,  the  line  joining  the  extremities  of  the  ordinates 
would  be  a  smooth  curve.  It  will  thus  be  seen  that,  as  regards 
the  ])rocesses  of  computation  involved,  the  three  methods  referred 
to  may  be  described  respectively  as  the  arithmetical^  the 
algebraical,  and  the  geometrical. 


The  Statistical  Method. 

137.  The  principle  involved  in  this  method  is  that  of 
computing  the  number,  who,  on  the  basis  of  births  and  deaths 
registered,  would  at  the  date  of  the  census  be  living  at  each  age 
in  a  given  group,  and  then  distributing  the  number  actually 
recorded  in  that  group  over  the  individual  ages  in  proportion  to 
to  the  number  of  survivors  so  ascertained.  "With  complete 
registration  of  births  and  deaths,  and  in  the  absence  of  migration 
aiFecting  the  group,  a  distribution  of  this  nature  would  be 
absolutely  correct,  but  in  practice  such  ideal  conditions  would 
usually  not  hold. 

138.  It  is  of  interest  to  note  that,  wliere  migration  at  the  ages 
under  review  is  experienced,  this  method  introduces  a  double 
error,  although  probably  not  of  serious  extent,  except  where 
the  migration  has  been  considerable.  In  the  tirst  place  such 
mmration  will  affect  the  death  statistics  and  render  them 
unsuitable  for  the  determination  of  a  normal  distribution,  and  in 
the  second,  the  effect  of  the  migration,  if  at  all  extensive,  will 
be  such  as  to  render  unsuitable  the  application  of  a  normal 
distribution  even  if  correctly  determined. 

139.  At  the  Censuses  of  England  and  Wales  prior  to  that  of 
1901,  the  statistical  method  of  interpolation  was  generally 
employed  for  ages  0-1  to  4-5  inclusive,  but  on  the  occasion  of 
that  census  the  method  was  extended  so  as  to  apply  to  ages  0-1 
to  24-25,  two  groupings,  of  0-1  to  14-15,  and  15-16  to  24-25, 
being  made  use  of. 

The  Analytical  Method. 

140.  Under  this  head  may  be  grouped  all  those  plans  for 
distribution  which  are  based  on  the  assumption,  express  or 
implied,  that  the  numbers  at  or  above  successive  ages  may  be 
represented  by  a  definite  mathematical  law. 
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141.  It  has  been  usual  in  connection  with  the  Censuses  of 
England  and  AVales  to  prepare  the  greater  portion  of  the 
estimated  distribution  by  the  analytical  method,  and,  prior  to  the 
•census  of  1901,  such  particulars  for  all  ages  from  5  upwards 
were  computed  by  means  of  formulas  of  interpolation  applied  to 
the  logarithms  of  the  number  of  persons  above  given  ages.  At 
the  1901  Census,  the  statistical  method  was  extended  as  far  as 
age  24-25,  and  the  analytical  method  was  used  to  obtain  a 
distribution  from  age  25  onwards.  The  assumption  involved  in 
this  distribution  was  that,  if  N^;  denote  the  number  enumerated 
above  age  x,  logN.^  will,  for  values  of  a;  between  certain  limits, 
represent  a  series  having  a  constant  fourth  diflference,  and. 
consequently,  that  Nj;  may  be  denoted  by  10  k+ax+b.v^+c.v+cix* 
within  the  limits  referred  to. 

142.  In  his  memorandum  on  the  Age  Tables  of  the  Indian 
Census  of  1901,  Mr.  G.  F.  Hardy  effects  a  distribution  based  on 
all  three  of  the  methods  mentioned;  from  age  0  to  age  9  on  the 
statistical  method ;  from  10  to  54  on  the  graphic  method ;  and 
from  55  onwards  on  the  analytical  method. 

143.  In  his  analytical  treatment  it  is  assumed  that  log 
'N-,  =  k  +  ax  +  bx^  +  mc'',  giving  ]^,^=lOk+aa-+bx-+mc'-^  The  value 
of  c  was  taken  as  lO*"*'  and  the  values  of  k,  a,  b,  and  tn,  were 
■obtained  from  the  numerical  values  of  Nj;  when  cr=15,  45,  55 
and  65.  The  character  of  the  function,  Mr.  Hardy  says, 
^'  accords  very  closely  with  the  nature  of  the  normal  population 
^'  curve,  and  having  four  unknowns  (when  the  value  of  c  is 
"  assumed)  it  is  sufficiently  flexible." 

The  Graphic  Method. 

144.  In  the  analytical  method  dealt  with  above  it  is  assumed 
that  between  certain  age  limits,  the  i^opulation  is  a  function  of 
the  age,  and  that  consequently,  when  such  populations  are  plotted 
to  scale,  the  result  \vi\\  be  a  smooth  curve.  The  graphic  method 
of  distribution  aims  at  the  production  of  a  smooth  curve  Avithout 
any  intermediate  analytical  process,  and  endeavours  to  represent 
as  nearly  as  practicable  the  original  data,  amended  only  by  the 
removal  of  certain  errors  due  to  inaccuracies  or  deficiencies  in  the 
returns  supplied. 

145.  One  of  the  best  known  instances  of  the  use  of  the 
graphic  method  is  that  in  which  it  was  adopted  by  Milne  in  the 
construction    of   the    Carlisle    Table.      The    application    of    this 
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method  consists  in  erecting,  on  abscissae  proportional  to  the 
number  of  years  in  the  several  age  groups,  rectangles,  the  areas  of 
which  are  proportional  to  the  population  in  the  respective  groups. 
The  upper  boundary  of  the  figure  is  made  up  of  alternating 
horizontal  and  vertical  lines,  and  the  object  of  the  method  here 
outlined  is  the  substitution  of  a  smooth  curve  for  the  serrated 
boundary  in  such  a  manner  that  the  area  of  the  figure  remains 
unaltered,  and  also  that  the  areas  corresponding  to  the  various 
groups  are  changed  as  little  as  is  consistent  with  the  production 
of  a  reasonably  smooth  curve.  If  a  year  of  age  be  taken  as  the 
unit  of  abscissa,  the  ordinate  to  the  curve  measured  from  the 
centre  of  the  appropriate  unit  will  give  the  population  for  the 
corresponding  year  of  age. 

146.  A  practical  difiiculty  in  connection  with  this  method  is 
that  of  reading  the  ordinates  true  to  a  number  of  significant 
figures.  In  a  paper  on  the  investigation  by  Messrs.  Moors  and 
Day  into  the  mortality  experience  of  New  South  Wales  and 
Victoria  [J. I. A.,  vol.  xxxvi,  p.  151)  it  is  stated  that,  in  applying 
Milne's  method,  a  pine  table  5  ft.  by  3  ft.  was  obtained  and  cross- 
ruled  into  half  inch  squares.  This  is  said  to  have  worked 
admirably,  the  curves  being  traced  out  by  means  of  a  length  of 
cotton  pinned  into  the  required  position. 

(d)   Intercensal  Population  Estimates. 

147.  For  the  purposes  both  of  providing  data  for  a  current 
intercensal  period,  and  of  supplying  particulars  for  intermediate 
dates  in  a  completed  period,  it  becomes  necessary  to  adopt  some 
means  of  estimating  the  population  for  dates  other  than  those  on 
which  censuses  are  taken.  The  following  are  some  of  the 
methods  which  either  have  been  or  may  be  adopted — 

(i)   The  geometrical  progression  method. 
(ii)   The  arithmetical  progression  method. 
(iii)  The  statistical  method. 
(iv)   The  combined  progression  method. 

(v)   The  habitation  method. 

148.  In  the  following  account  of  these  methods  it  has,  for 
the  sake  of  simplicity,  been  assumed  that  a  census  is  taken  once 
in  10  years,  but  the  reasoning  will  apply  equally  well  to  an 
intercensal  period  of  any  other  length. 
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The  Geometrical  Progressiox  Method. 

149.  This  method  is  based  on  the  assumption  that^  dui-ing  a 
given  intercensal  period,  the  population  increases  or  decreases 
throughout  at  a  uniform  rate,  or,  in  other  words,  that  if  the 
population  at  the  commencement  of  such  a  period,  and  that  at 
equidistant  points  of  time  throughout  the  period  were  set  down, 
the  resulting  series  would  be  a  geometrical  progression. 

150.  In  the  practical  application  of  this  method  to  obtain 
particulars  for  anj'  specified  point  of  time  in  a  completed  census 
period,  the  procedure  is  as  follows  : — 

Let  (f)Q  ,  (f)Y ,  (j).2,  .  .  .  (f>w 

denote  the  population  at  the  end  of  years  0,  1,  2,  .  .  .  10, 
of  a  decennial  census  period,  <^o  and  <f>w,}  thus  representing 
the  population  enumerated  at  the  initial  and  terminal 
censuses.  Further,  let  i  denote  the  annual  effective  rate 
of  increase  per  unit  of  population  experienced  throughout 
the  period,  so  that — 

then  \oga  +  ^)  =  ^^^^^''^^ 

from  which  i  may  be  readily  determined. 

151.  By  means  of  the  value  of  i  so  ascertained,  the  estimated 
population,  (f)„  ,  at  any  point  of  time  n  ,  where  n  is  any  number 
whole  or  fractional  less  that  10,  is  obtained  by  the  formula 
<^„:=<^o^;(H-i)». 

152.  To  obtain  an  estimate  for  a  current  intercensal  period 
this  formula  will  also  be  used,  i  being  the  rate  of  increase 
ascertained  as  above  for  the  preceding  completed  period. 

153.  This  method  has  been  used  by  the  Registrar-General 
of  England  and  AVales  for  many  years,  both  for  furnishing 
estimates  for  the  current  period,  and  also  for  effecting 
retrospective  corrections  in  estimates  already  made. 

The  Arithmetical  Progression  ^Iethod. 

154.  This  method  differs  from  the  geometrical  progression 
method  in  assuming  for  equal  intervals  of  time  a  uniform 
numerical  increase  instead  of  a  uniform  rate  of  increase.  Thus, 
if  as  before,  ^o  j  i>i  >  <}>i  i  •  •  •  ^iiJ.  denote  the  population  at  the 
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€nd  of  years  0,  1,  2^  .  .  .  10^  and  if  I  denote  tlie  uniform   annual 
increment  during  the  period, 


then  ^io'  =  ^0^  +10x1 

and  1  = 


</>!().  — 00 


10       ' 

while  0„',  =  <^oi  +  "I;  v\-here  n  is  any  number  whole  or  fractional 
less  than  10.  For  a  current  intercensal  period,  I  will  denote  the 
numerical  increase  ascertained  as  above  for  the  preceding 
completed  period. 

The  Statistical  Method, 

155.  Since  the  population  at  any  date  consists  of  the  number 
at  the  date  of  the  preceding  census,  increased  by  the  births  and 
arrivals  and  diminished  by  the  deaths  and  departures  which  have 
since  taken  place,  it  is  clear  that  if  reliable  statistics  of  these 
events  are  available  accurate  estimates  can  readily  be  obtained. 

156.  If,  as  before,  (^,7  denote  the  population  at  the  point  of 
time  n  in  an  intercensal  period,  and  if  /3„  ,  ^,7 ,  a-,  ,  and  S7  denote 
the  number  of  births,  deaths,  arrivals,  and  departures  between 
the  points  of  time  0  and  n  \\\  that  period,  we  shall  have — 

c/)-.,  =  c/)er,  +  (/37,  +a.  )-(6'.,  +  S,7) 

=  <^0-  +  (i8,7-^,7)  +  K7;-S7,) 

The  quantity  (yS,;,  — ^7)  is  termed  the  "natural  increase  of 
the  population  ^',  while  (a7  —  S„)  is  generally  known  as  the  net 
immigration. 

157.  If  for  any  decennial  census  period  the  initial  and 
terminal  censuses  and  the  migration  and  vital  statistics  were 
absolutely  accurate,  the  terminal  census  would  furnish  the  same 
result  as  the  population  estimate  for  that  date  ;  that  is  to  say — 

0Io :  =  ^tT:  +  (/Sjo:  —  ^kT.)  +  (auT.  —  ^lo  .)• 

In  almost  all  cases,  however,  it  will  be  found  that  the  estimated 
exceeds  the  enumerated  population,  thus  indicating  an  error  in 
some  one  or  more  of  the  contributing  items.  From  the  nature 
of  the  case  it  is  evident  that  there  are  no  reliable  means  of 
directly  ascertaining  the  nature  and  extent  of  the  error  in  any 
particular    item,    and    as    none     of     the     records,    whether    of 
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population,  births,  deaths,  arrivals,  or  departures  can  lay  claim 
to  absolute  accuracy,  the  discrepancy  may  be  said  to  have  been 
made  up  of  inaccuracies  of  greater  or  less  magnitude  in  all  the 
contributing  items.  The  chief  source  of  inaccuracy  is  probably 
the  record  of  departures,  owing  to  certain  emigrants  by  sea 
leaving  without  previously  booking  their  passages. 

158.  The  convenient  assumption,  therefore,  is  usually  made 
that  all  the  items  are  correct  except  the  emigration  figures,  and 
the  necessary  adjustment  is  consequently  made  by  suitably 
amending  the  value  of  S^o  ii^  the  above  formula. 

159.  Thus,  if    the   terminal   census   result  fell   short  of  the 

estimate  for  that  date  by  u,  it   would  be   necessary  to  substitute 

^ioi+^forSn,  in   the   formulas   shown   above;     that   is    to    say, 

to    increase    the    departures    for    the    period    in    the  ratio  of 

Bio+u  to  Bio;.     This  difference  u  is  generally  spoken  of  as  being 

1  .,  Ill  Ml  100m  .       , 

due  to  ''unrecorded   departures    ,  and  —j;^     is   the   '  percentage 

allowance  for  unrecorded  departures "  made  use  of  both  fur 
correcting  the  figures  for  the  completed  period,  and  also,  with 
or  without  modification,   for  furnishing  current  estimates. 

160.  The  statistical  method  has  been  used  for  intercensal 
population  estimates  in  Australia  and  New  Zealand  from  the 
earliest  times,  and  has,  on  the  whole,  given  very  satisfactory 
results.  It  is  evident  that  in  a  new  country  where  a  large 
proportion  of  the  fiuctuation  of  population  is  due  to  migration, 
the  geometrical  j)rogression  metliod  is  quite  inapplicable,  while 
variations  in  migration  from  one  census  period  to  the  next 
are  such  as  to  render  the  arithmetical  progression  method 
unsuitable. 

The  Combined  Prorression  Method. 

161.  Although  a  method  of  estimating  population  based  on 
a  combination  of  the  geometrical  and  the  arithmetical 
progression  methods  does  not  appear  to  have  ever  been  used 
in  practice,  such  a  method  would  seem  to  be  worthy  of 
consideration,  and  would,  probably,  in  many  cases  be  more  in 
accordance  with  the  actual  state  of  things  than  either  the 
geometrical  or  the  arithmetical  progression  method. 

162.  If  increase  of  population  depended  solely  on  excess  of 
births  over  deaths,  and  if  birth  and  death  rates  varied  but 
slightly  from  year  to  year,  the  population   for   a  series  of  years 
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might  be  represented  approximately  by  a  geometrical  progression. 
If,  on  tlie  other  hand,  the  increase  were  due  solely  to  excess  of 
arrivals  over  departures,  and  such  arrivals  and  departures  varied 
from  year  to  year  within  fairly  narrow  limits,  an  arithmetical 
progression  might  be  applied.  Since,  however,  these  forces  are 
usually  in  operation  in  conjunction  with  each  other,  it  would 
appear  that  a  combined  progression  would  represent  the  position 
of  affairs  more  nearly  than  either  taken  alone. 

163.  Thus,  if  ^;^j  be  given  the  value  previously  assigned  to 
it,  and  if  it  be  assumed  that  each  year  the  population  increases 
by  a  constant  proportion  plus  a  constant  number,  we  shall 
have  ^f|  =  (/)^  (1 +2') +1',  where  i'  denotes  the  constant  annual 
proportionate  rate  of  increase  per  unit  of  population,  while  I' 
denotes  the  further  annual  numerical  increment. 

Similarly     ^0  =^i{\-\-i') +V 


and  </>io;=(/)oi(l  +  0"'  +  I'(l  +  0'  +  I'(l  +  ^')'+-  •  •  +  !' 

=(/,o-(n-^')"'+r^i^t!_i 1 

(i+i'Y'-i 

In  this  equation  the  values  of  </)o'  and  ^^\  are  known,  being 
the  populations  enumerated  at  the  initial  and  terminal  censuses, 
while  the  values  of  I'  and  i'  have  to  be  determined. 

16-i.  A  first  value  for  i'  may  be  obtained  by  dividing  the 
average  annual  recorded  excess  of  births  over  deaths  for  the 
decenuium  by  the  average  initial  population  for  the  several  years, 
computed  on  the  basis  of  an  increase  in  arithmetical  progression. 
So  computed,  the  average  initial   population  would   evidently  be 

41 

From  the  value  of  i'  thus  determined,  a  first  value  of  I'  may  be 
obtained,  and  from  these  two  values  a  closer  approximation  may 
be  made  to  the  average  initial  population, thus  leading  to  a  closer 
approximation  to  the  value  of  i' ,  and   consequently  also  to  the 
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value  of  I'.     Having  determined  the  values  of  i'  and  I',  the  values 
of  cf)n\  may  be  readily  obtained  from  the  formula — 

The  average  initial   population  required  for  the  purposes  of 
the  above  calculation  is  thus — 

<^o;  +  0ri  +  <^2,+   •  •  •  +4>9i 
10 

rvi+0'»-i    r 


=  io(^° 


+  - 


The  Habitation  Method. 

165.  A  method  which  has  frequently  been  employed,  but  the 
use  of  which  is  generally  restricted  to  estimates  for  specific 
localities,  and  even  then  has  served  usually  merely  as  a  check  on 
estimates  obtained  by  other  means,  is  that  of  basing  the 
population  on  the  number  of  habitations.  If,  at  the  date  of  a 
census,  the  average  number  of  persons  to  each  occupied  house 
were  computed,  and  if  at  some  date  during  the  currency  of  an 
intercensal  period  the  number  of  such  occupied  houses  could  be 
ascertained  from  the  records  of  a  local  governing  body,  or  by 
other  means,  the  multiplication  by  the  average  number  of  persons 
to  a  house  ascertained  at  the  census  would  furnish  an  approxima- 
tion to  the  population  of  the  locality. 

SuBDivisioxAL  Estimates. 

166.  In  the  preparation  of  intercensal  estimates  for  sub- 
divisions of  the  total  population,  such,  for  instance,  as  the 
population  of  a  given  district  or  town,  or  the  number  at  a  given 
age,  or  following  a  specified  occupation,  the  method  adopted  for 
the  whole  population  may  of  course  be  used  for  the  subdivision, 
but  a  difficulty  presents  itself  in  the  fact  that  under  certain 
circumstances  the  aggregate  of  the  subdivisional  estimates  will 
differ  from  the  estimated  total.     Thus,  on  the   assumption   of  a 
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uniforui  rate  of  increase  throughout  an  intercensal  period  for  the 
whole  ])opulation,  and  a  separate  uniform  rate  for  each  of  a 
group  of  subdivisions  making  up  the  total,  it  will  almost 
invariably  be  found  that  this  is  the  case.  On  the  ether  hand,  on 
the  assumption  of  a  uniform  numerical  increase  for  the  whole 
population,  and  a  separate  uniform  numerical  increase  for  each 
subdivision,  the  aggregate  of  the  subdivisional  estimates  v.ill 
always  agree  with  the  estimated  total. 

167.  For  example,  if  the  total  population  at  two  consecutive 
censuses  be  ^o  ^'^^  '^lo  j  ^^^  ^^^^  "^^  increase  per  unit  for  the 
intercensal  period  will  be  ^—1,  and  the  total  population  c6 ,    at 

anv  siven  point  of  time  n  between  the  censuses,  will,  on  the 
assumption  of  a  uniform  rate  of  increase,  be 


Similarl}-,  if  rt<^6~,j  z-0o1j>  c^o"  }  •  •  •  mi>w\ 

and  a4'io  >  b<f>w' >  c^To  >  •  -  •  vi<f>io 

are  the  corresponding  subdivisional  populations  at  the  two 
censuses,  so  that 

a(f>0.+b4>0   +f0O    +   •   •   •   +TO<^0'=<^01 

and  a^io  +6<^io"  +c<f>io  +  •  •  •  +  i»(f>io  =  i>io  > 

and  if  a  separate  subdivisional  rate  be  assumed  for  each 
subdivision,  the  aggregate  of  the  subdivisional  estimates  at  the 
point  of  time  n  years  from  the  initial  census  will  be 

{„</,o-}^°"'     {>4,^)''~'     Wo-}^'^~'  {.4^]^'~' 

while  the  estimated  total  will  be 

n  » 

1010-  }  '°  {a<i>V^  +!.(i>^0    +  rCbio    +    •    •    •    +  .,010   }  '° 

-^ :. —  ,  or  -^^ 


;  00-,}  '°  "  '  {a<f>0^  +b<f>0+4o  +  ■•■+  «.0O-  } 

and  these  expressions  are  only  necessarily  equal  if 

fl^lQ-   _  &0in    _  _  W01O 

a<f:o  b(f>0  in4>0 


ro-1 
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that  is^  if  the  rates  of  increase  for  the  several  subdivisions  are 
identical  with  each  other,  and  consequently  identical  with  that 
for  the  whole  population. 

168.  On  the  other  hand,  if  the  same  symbols  be  used  to 
denote  the  various  subdivisional  and  total  populations,  and  the 
assumption  of  a  uniform  numerical  increase  be  made^  the  total 
population  at  the  given  point  of  time  n  will  be 

Similarly,  the  populations  of  the  various  subdivisions  will  be 
the  aggregate  of  which  is  evidently 

71 

which,  as  shown  above,  is  the  estimated  total. 

169.  In  order  to  avoid  the  discrepancies  referred  to,  it  has 
been  suggested  that  intercensal  subdivisional  estimates  should 
be  based  upon  the  ratios  of  the  subdivisional  to  the  total 
population  as  ascertained  at  the  two  censuses,  and  that  the 
assumption  should  be  made  that  the  variation  in  such  ratio- 
during  the  intercensal  period  has  taken  place  in  arithmetical 
progression.  Thus,  if,  as  before,  the  estimated  total  population! 
at  the  given  point  of  time  oi  be  denoted  by  (f)-,  the  various 
subdivisional  estimates  for  this  point  of  time  would  be  in  the 
form 


and  their  aggregate  would  be 


r0o         n  i4>w        <^o  )~|  ,_  _  ,^ 

that  is,  the  aggregate  of  the  subdivisional  estimates  agrees  with 
the  estimated  total,  and  this  result  is  quite  independent  of  the 
method  by  which  the  estimated  total  has  been  determined. 

170.  An  ingenious  method  of  facilitating  the  computation  of 
such  estimates  in  cases  where  a  uniform  rate  of  increase  in  the 
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total  population  is  assumed^  has  been  devised  by  Mr,  A.  C.  Waters, 
and  may  be  described  as  follows  : 

As  shown  above,  the  estimated  population    of  a  subdivision 
at  a  given  point  of  time  n  may  be  denoted  by 


.  ^[T         10  (  (/)je  ^0    •*. 


(t>ll  7 


while  in  addition,  on  the  assumption  of  a  uniform  rate  of  increase 
in  the  total  population  we  have 

171.  The  subdivisional  estimate  thus  becomes 


[ 


^0 


'(/)io  1 


10 


-  ^l^ -  loJ'P''  i  J^ )"    +  10 •  '^0^ ' ^° '  •  I'^oT/ 

where  f{ii)  and  r(7i)  are  functions  of  n  which  may  be  determined 
and  tabulated  once  for  all  as  soon  as  the  qu^antities  0^]  and  ^^  , 
the  total  populations  at  two  consecutive  censuses,  are  known,  and 
where  a4>Q  ^^^  a^io  denote  the  corresponding  census  figures 
for  the  subdivision.  If,  for  instance,  in  the  case  of  a  decennial 
census  the  values  of  these  functions  were  tabulated  for  all  values 

of  71  from   r—  to  10,  proceeding  by  intervals  of  r-^,  the  estimated 

population  of  a  given  subdivision  at  the  end  of  any  month  of 
a  completed  intercensal  period  could  readily  be  obtained  by  two 
multiplications  and  an  addition. 

(e.)   Methods  of  Calculating  Mean  Population. 

172.  The  most  satisfactory  interpretation  of  the  term  '^mean 
population  '^  appears  to  be  that  which  treats  of  it  as  representing 
periods  of  human  life  actually  experienced.  In  accordance  with 
this  view,  the  mean  population  of  any  community  for  a  given 
period  (month,  quarter,  year,  decennium,  &c.)  is  the  number  of  such 
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periods  of  human  life  as  have  been  spent  by  the  membei's  of  the 
community  during  the  month,  quarter,  year,  ike,  under  review. 
Thus  the  statement  that  a  mean  population  of  a  given  town  for 
a  certain  month  was  1,000,000  should  mean  that  during  the 
month  1,000,000  months  of  human  life  had  been  experienced 
in  the  town.  This  interpretation  of  the  term  renders  clear 
the  meaning  of  many  calculations  which  are  based  on  the  mean 
population  of  the  community  for  a  specified  period  and  which,  as 
ordinarily  presented,  convey  to  the  reader  a  somewhat  confused 
idea  of  the  principle  underlying  the  various  processes. 

173.  The  principal  methods  which  have  at  various  times 
been  used  for  computing  the  mean  population  of  a  community 
for  a  given  year  are  as  follows — 

(a)  Take  the  arithmetical  average  of  the  population  at 
the  beginning  and  that  at  the  end  of  the  year. 

{h)  Take  the  population  of  the  middle  of  the  year  as 
representing  the  mean  for  the  year. 

(c)  Take  the  arithmetical  average  of  the  population  at  the 

beginning  and  that  at  the  end  of  each  month,  and 
divide  the  sum  of  these  monthly  means  by  12. 

(d)  Take  the  arithmetical  average  of  the  population   at 

the  beginning  and  that  at  the  end  of  each  quarter, 
and  divide  the  sum  of  these  quarterly  means  by  4. 

174.  If  the  population  increased  or  decreased  throughout  the 
year  in  arithmetical  pi'ogression,  these  four  methods  would 
evidently  give  identical  results,  but  would  not  necessarily  do  so 
if  any  other  rate  of  increase  or  decrease  were  in  operation. 
Under  ordinary  circumstances  it  is  probable  that  any  one  of  these 
methods  would  give  results  of  sufficient  accuracy  for  most 
practical  purposes. 

175.  In  obtaining  the  mean  for  the  year  by  method  (c),  the 
twelve  monthly  means,  each  of  which  represents  so  many  months 
of  human  life  actually  experienced,  are  added  together  to  obtain 
the  total  experience  for  the  year,  and  are  divided  by  12  to  reduce 
that  experience  from  months  of  life  to  years.  In  a  similar 
manner  the  quarterly  means  are  treated  under  method  {d). 
Further,  having  obtained  the  mean  population  for  each  of  a 
series  of  years,  say  for  a  decennium,  the  mean  for  the  decennium 
is  found  by  adding  the  means  for  the  several  years,  and  dividing 
by  10,  thus  ascertaining  the  number  of  decennia  of  human  life 
experienced  in  the  ten  years  under  review. 

F  2 
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176.  Where  the  population  at  any  given  date  is  assumed  to 
be  a  function  of  the  time  elapsed  since  the  date  of  a  given  census, 
it  is  evident  that  the  number  of  years  of  life  experienced,  and 
consequently  the  mean  population  for  any  period,  can  readily  be 
determined  by  means  of  integral  calculus.  In  the  following 
instances  formulas  for  the  decennial  mean  have  been  derived. 

177.  On  the  assumption  of  an  increase  or  decrease  in 
arithmetical  progressiou_,  the  mean  population  for  the  deceunium  is 

1   fio 

1  (,^^         lOOxI] 

_  </>o'  +  4>\o\ 
'Z 

that  is,  the  mean  population  for  the  deoennium  will  be  obtained 
in  accordance  ■with  method  («)  above,  applied  to  the  results  of  the 
initial  and  terminal  censuses. 

178.  On  the  assumption  of  an  increase  or  decrease  in 
geometrical  progression,  the  mean  for  the  decennium  will  be 

1  fio 


_     1  (l+P'O-l 

-10'^"'log,(i+^) 

_     <^iu  I  —  ^o'     _  ^iTi  —  </>o~i  _        M  ((/)ion  —  ^cT ) 
~~  loDe(l  +  ^)"'~ioo.  ^^  "logioc^io!  — logio<^6^ 
9o| 
where  M  =  "43429  .  .  .,  the   modulus  of  the  system  of  common, 
logarithms. 

179.  If  the  intercensal  population  were  determined  by  the 
combined  progression  method  outlined  in  articles  161  to  164, 
the  mean  population  for  the  period  would  be 

-10\1^^  +  ^7loge(l+^')        ^7 

^  V^   ,  ryi+-^T"-i    r 

\Q\J    "^  I'J  log,  (!  +  ?')        i' 


1909.]       hy  means  of  Bet  urns  of  Population,  Births,  §-c.  69 

180.  In  dealing  with  the  preparation  of  intercensal  sub- 
divisional  estimates,  it  has  been  pointed  out  that  on  the 
assumption  of  a  geometrical  rate  of  increase  for  the  total 
population,  and  a  subdivisional  ratio  to  total,  increasing  or 
decreasing  for  the  decennium  in  arithmetical  progression,  the 
population  of  the  subdivision  at  any  given  intei'censal  dale  may 
be  represented  by 


"-1 

.TT      10 


"  181.  Denoting  ^^  bv    r,    and    r-    bv    m,    this    expression 

becomes  a^o"'!  — '")^"*  +  a^io;'"^'"~'-      The  mean  population  for 
the  decennium  will  thus  be 


'0 


1    1 


{^OgerVj 


logerVloge 

=  a<f>o  fi{r)  +  a<f>w'Pi{r) 

where  /i(r)  and  F,(r)  are  functions  of  r  whose  values  can  be 
readily  computed  as  soon  as  the  value  of  r  has  been  ascertained. 
These  values  will  be  applicable  to  any  subdivisional  population 
for  the  decennium  under  review. 

Section  VI.  Computation  of  Rates. 

182.  The  tinal  stage  in  an  investigation,  such  as  that  here 
dealt  with,  is  the  computation  of  the  required  rates.  It  has  been 
previously  pointed  out  that  for  the  correct  determination  of  these, 
it  is  necessary  to  have  returns  of  both  population  and  deaths, 
but  in  the  absence  of  complete  data  computations  have  at  times 
been  based  on  death  returns  only,  and  at  others,  though  less 
frequently,  on  population  returns  only  : 

(a.)   Computations  based  on  Death  Returns  only. 

183.  In  connection  with  the  earliest  publication  of  the  Bills  of 
Mortality  in  England,  the  actual  number  of  deaths  appears  to  have 
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been  considered  a  sufficient  measure  of  the  mortality  experienced. 
With  any  population,  however,  which  exhibits  variations  in 
number  and  modifications  in  sex  and  age  constitution,  such  a 
measure  is  evidently  of  little  value. 

184.  Another  method  adopted  at  times  is  that  of  obtaining 
the  average  age  at  death,  the  assumption  being  that  a  high 
average  indicates  a  favourable,  and  a  low  average  an  unfavourable, 
condition  as  regards  mortality.  A  little  reflection,  however,  will 
show  that  as  the  average  age  at  death  is  largely  dependent  on 
the  average  age  of  the  persons  exposed  to  the  risk  of  death,  a 
high  average  age  at  death  might  exist  side  by  side  with 
unfavourable  sanitary  provisions,  and  a  low  one  with  ideal 
conditions.  For  instance,  in  a  home  for  the  aged  the  average 
age  at  death  must  necessarily  be  high,  while  in  an  orphanage  or 
industrial  school  the  average  age  at  death  is,  from  the  nature  of 
the  case,  invariably  low,  but  neither  circumstance  proves  anything 
concerning  the  sanitary  condition  of  the  various  institutions. 

185.  Another  instance  of  the  misleading  use  of  death 
statistics  alone  for  comparative  purposes  occurs  in  connection 
with  statements  exhibiting  ratios  of  deaths  at  given  ages  to 
total  deaths  at  all  ages.  Such  statements  are  evidently  open 
to  the  objection  that  an  increase  in  the  number  for  one  age 
will  tend  to  reduce  the  ratio  for  other  ages,  and  thus  give  the 
impression  of  a  decline  in  deaths  at  such  ages. 

186.  Dr.  Halley's  Life  Table,  deduced  from  the  death 
returns  of  Breslau,  and  Dr.  Price's  Tables  from  those  of 
Northampton,  are  further  instances  of  attempts  to  measure 
mortality  by  death  returns  alone. 

187.  It  may  be  mentioned  in  connection  with  the  use  of 
average  ages  at  death  that  a  legitimate  use  of  such  averages 
occurs  in  ascertaining  the  age  incidence  of  certain  diseases.  By 
such  means  an  indication  is  furnished  that  diphtheria  is  a  disease 
of  childhood,  phthisis  of  early  adult  life,  and  cancer  of  advanced 
age. 

(b)   Computation  based  on  Population  Returns  only. 

188.  Instances  of  such  computations  are  rare,  but  an 
excellent  example  of  the  determination  of  a  measure  of  mortality, 
based  on  population  returns  only,  is  furnished  by  the  Life 
Tables  for  India,  compiled  by  Mr.  G.  F.  Hardy  in  connection 
with  his  investigations  concerning  the  ages  and  rates  of  mortality 
disclosed  by  the  Indian  Censuses.     In   the  preparation  of  the 
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tables  involved,  due  allowance,  based  on  the  experience  of  a 
number  of  years,  is  made  for  increases  in  the  populations  under 
review. 

(c)  Computations  based  on  Death  and  Population  Returns. 

189.  The  most  obvious  measure  of  mortality  based  on 
death  and  population  returns  is  the  ratio  of  the  total  number 
of  deaths  for  a  given  period  to  the  total  mean  population  for  the 
same  period.  This  measure  is  known  as  the  "  Crude  Death 
K.ate^'',  and  although  in  many  respects  defective,  has  yet  certain 
advantages.  It  is,  for  instance,  easily  computed,  and  being 
expressed  in  one  number  can  be  quoted  readily  and  compared 
with  facility.  Separate  rates  for  each  sex  and  age,  on  the  other 
hand,  are  difficult  to  compute,  clumsy  to  quote,  and  by  no  means 
easy  to  compare. 

190.  Certain  methods  of  facilitating  comparison,  while  yet 
taking  due  account  of  the  various  factors  have,  at  diflferent  times, 
been  employed,  one  of  which  is  what  has  been  termed  the 
"  index  of  mortality."  In  reality,  the  so-called  ''  index  of 
mortality  "  of  any  community  is  the  crude  death  rate  which  that 
community  would  have  experienced  if  its  population  had  had 
the  same  age  distribution  as  some  standard  population.  The 
standard  population  chosen  by  the  International  Statistical 
Institute  is  that  of  Sweden  for  the  census  of  1890,  the  groups 
selected  being  those  for  ages  0  to  1,  1  to  19,  20  to  39,  40  to  59, 
and  60  and  upwards. 

191.  For  International  Statistical  purposes  it  would  appear 
desirable  to  adopt  Dr.  Ogle's  suggestion  for  taking  as  standard 
the  population  of  a  group  of  countries,  whilst  in  view  of  the 
Avell-defined  difference  between  male  and  female  rates  of  mortality 
and  the  varying  proportions  of  the  sexes  at  different  ages  in 
certain  populations,  sex  as  well  as  age  should  be  taken  into 
account. 

192.  For  the  decennial  supplement  to  the  report  of  the 
Registrar-General  of  England  and  Wales,  it  is  usual  to  compute 
for  each  country  and  district  for  the  deceunium  under  review,  a 
measure  of  mortality  known  as  "the  rate  in  standard  population '' , 
but  which  is  really  an  "index  of  mortality"',  the  standard 
population  in  this  case  being  the  mean  population  of  England 
and  Wales  for  the  decennium. 

193.  Another  method  of  taking  account  of  the  various  factors 
affecting  the  death  rate  of  a  population  is  that  which  has  been 
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adopted  since  1883  by  the  Registrar-General  of  England  and 
AYales  in  his  annual  summaries,  and  applied  to  the  computation 
of  "  corrected  death  rates "  for  the  principal  English  towns. 
For  each  town  a  standard  death  rate  is  computed^  being  the  crude 
rate  which  would  have  been  experienced  in  the  town  if  the 
average  death  rate  for  each  sex  and  age  group  for  the  whole  of 
England  and  Wales  during  the  last  intercensal  period  had  been 
in  operation  in  the  town  at  the  date  of  the  last  census.  The 
ratio  of  the  "  crude  death  rate  "  of  England  and  Wales  for  the 
last  intercensal  period  to  this  "  standard  rate "  is  the  town's 
''  factor  for  correction "  for  age  and  sex  distribution,  and  the 
"  crude  death  rate "  of  the  town  for  any  year  of  a  current 
intercensal  period  is  corrected  by  multiplying  it  by  this  factor. 

194.  The  "  index  of  mortality''  furnishes  a  better  measure  of 
mortality  than  the  "^  corrected  death  rate  ",  but  the  latter  provides 
a  convenient  means  of  approximation  for  an  intercensal  period, 
since  the  ^^factor  for  correction"  may  be  computed  for  all 
required  cases  as  soon  as  the  census  results  and  the  registration 
figures  for  tlie  decennium  are  known,  and  all  that  is  subsequently 
required  is  the  crude  death  rate  of  the  town  for  each  year.  To 
obtain  the  corresponding  "index  of  mortality"  it  would  be 
necessary  to  have  deaths  for  each  year  classified  according  to 
sex  and  age,  as  well  as  a  similar  distribution  of  the  population  of 
the  town,  thus  involving  in  each  case  a  considerable  amount  of 
calculation. 

195.  Numerous  life  tables,  amongst  which  may  be  men- 
tioned the  Carlisle  Table  and  the  five  English  Life  Tables,  have 
been  compiled  on  the  basis  of  Death  and  Population  Returns. 

Periods  of  Observation. 

196.  As  regards  the  duration  of  the  period  of  observation 
much  will  depend  on  the  nature  and  extent  of  the  data  available, 
as  well  as  on  the  object  in  view  in  making  the  investigation.  It 
is  clear  that  a  period  which  might  be  suitable  for  a  given 
purpose,  might,  for  that  very  reason,  be  quite  unsuitable  for 
some  other  purpose.  Thus,  while  the  experience  of  a  war,  a 
famine,  or  an  epidemic  might  be  of  great  value  for  special 
purposes,  it  would  usually  be  desirable  to  exclude  the  periods  in 
which  such  exceptional  events  occurred. 

197.  For  purposes  connected  with  public  health  it  is 
frequently  desirable  to   know  the   season,  or  even  the  months  or 
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weeks  of  the  year,  in  which  extra  mortality  has  been  experienced ; 
whilst,  on  the  other  hand,  when  the  results  of  the  investigation 
are  required  for  tinancial  purposes,  it  is  essential  that  the 
experience  should  be  neither  so  limited  that  purely  temporary 
fluctuations  would  be  given  undue  weight,  nor  so  extensive  that 
permanent  changes  would  be  obscured. 

198.  From  general  considerations  it  would  appear  that  the 
period  which  commences  and  closes  with  a  census  is  more  likely 
to  furnish  a  satisfactory  basis  than  one  in  which  a  census 
occupies  a  central  point.  In  cases,  however,  where  the  table  is 
required  for  the  experience  of  a  short  period  only,  say  for  three 
or  five  years,  or  where  the  necessary  details  for  a  full  intercensal 
period  are  wanting,  the  latter  will  often  be  the  only  basis 
available. 

Infantile  Mortality. 

199.  The  method  which  has  usually  been  adopted  by 
statisticians  for  ascertaining  the  rate  of  infantile  mortality  for 
any  year  in  any  given  community,  is  that  of  comparing  the 
number  of  deaths  of  children  under  one  year  of  age  registered 
during  the  year  with  the  corresponding  number  of  births 
registered.  On  the  supposition  that  the  births  are  uniformly 
distributed  throughout  the  several  calendar  years,  and  that  they 
do  not  vary  from  year  to  year,  such  a  comparison  would  give 
perfectly  accurate  results  concerning  the  proportion  of  children 
born  Avho  fail  to  attain  the  age  of  one  year.  In  actual 
experience,  however,  it  will  be  found  that  neither  supposition  is 
correct;  births  are  more  numerous  in  some  portions  of  the  year 
than  in  others,  and  vary  from  year  to  year.  Consequently,  in 
most  cases,  a  comparison  of  the  number  of  deaths  under  one 
year  of  age  for  the  year  under  review,  with  the  mean  number  of 
births  for  that  and  the  preceding  year,  would  probably  give  a 
closer  approximation  to  the  true  infantile  rate  than  is  obtained 
by  the  method  usually  adopted. 

200.  It  is  possible,  also,  that  the  restriction  of  the  period  of 
observation  to  the  first  year  of  age  may  lead  to  somewhat 
serious  errors  in  tlie  comparisons  of  diff'erent  localities  or 
different  periods.  Deaths  under  one  year  do  not  comprise 
the  whole  loss  of  infant  life,  and  it  is  quite  possible  that  a 
comparatively  high  rate  of  mortality  for  infants  under  twelve 
months  may  be  accompanied  by  a  normal  or  even  a  comparatively 
low  rate  for  infants  between  one  and   five  years   of  aire.     It  thus 


74     Methods  of  ascertaining  the  Rates  of  Mortalittj,  S\C.,       [Jan. 

appears  desirable  that  in  all  cases  in  which  comparative  rates  of 
infantile  mortality  are  being  prepared,  attention  should  be  paid 
not  only  to  the  rates  for  age  0,  but  also  to  those  for  ages  1  to  4- 
inclusive. 

201.  Probably  the  best  means  of  taking  due  account  of  the 
whole  of  this  period  would  be  the  adoption  of  what  is  known  as 
Professor  PelPs  method.  For  the  application  of  this  method, 
the  requisite  data  are  the  number  of  deaths  at  each  of  the  ages 
0  to  4  recorded  during  the  year  under  review,  and  the  number  of 
births  for  that  and  the  five  preceding  years — sexes  being 
distinguished  in  each  case. 

202.  Thus,  if  the  number  of  births  in  the  year  under  review 
be  denoted  by  y3,i),  and  those  in  the  five  preceding  years  be 
denoted  by  y8,_j^,  ^{-hm  ^i-r,),  ^i-in  andyiS^_.^,  respectively, and  if, 
further,  the  number  of  deaths  recorded  in  the  given  year  at  ages 
0,  1,  2,  3,  and  4,  be  denoted  by  0o,  Oi,  6-2,  O3,  and  64,  and  the 
rates  of  mortality  at  corresponding  ages  by  go,  q^,  q^,  q^,  and  q^, 

Q 

Professor  Pell's  method  gives  50=  r^ ^^^-      According  to 

■>p,_i,+  2P11) 

Q 

the  usual  statistical  practice,  q^,  would  be  taken  as  -^,  but,  as 

Pa) 

a 
previously   stated,  7-73 "  .^  -  appears    likely    to    give   a  closer 

approximation  to  the  true  rate. 

a 
Similarly,  q^[l-q^)  =  -^ -±-- — 


•2P  -3l"r  2P(-2 


(-2) 


^3(l-(/2)(l-(?l)(l-?o)=I 


Ay9-..  +  iA- 


Q 

?4(l-?3)(l-92)(l-?l)(l-(/o)=rO-^ XTp . 

hP{-o)  +  2P(-4) 

From  these  equations  the  values  of  qo,  q\,  q-2,  53  and  q^  may 
readily  be  found.  The  most  convenient  quantity  for  comparative 
purposes  will  be  the  numerical  value  of 

{l-[\-q,){\-q,){\-q.^{\-q,)[l-q,)} 

representing,  on  the  basis  of  the  given  year's  experience,  the 
proportion  of  infants  born  who  fail  to  reach  the  age  of  five 
years. 
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203.  If  ySi  ,  /3  _i  ,  /3  _,  ,  Q_. ,  I3_,,  and  ^  _,  be  identical, 
we  have 

Ui,  6]  do 

fs Bi 

and 

Hence,  if  the  number  of  births  per  annum  is  fairly  constant,  the 
proportion  of  infants  who  fail  to  reach  the  age  of  tive  years  will 
be  found  approximately  by  ascertaining  the  ratio  of  the  number 
of  deaths  under  five  years  of  age  to  the  number  of  births  for 
the  year. 

204.  If  it  be  required  to  obtain  such  rates  for  a  longer  period 
than  a  year,  say  for  a  quinquennium,  the  procedure  will  be 
similar  to  that  outlined  above,  and  we  shall  have 

e, 

Q 

Where  /Sj  ,  ^c^^,  /3.,  ,  /S4 ,  and  /S^  denote  the  number  of  births 
for  the  successive  years  of  the  quinquennium,  and  9x  and  qx 
denote  the  number  of  deaths  and  the  rate  of  mortality  for  age  x 
for  the  period.  On  the  assumption  of  a  comparatively  uniform 
number  of  births  from  year  to  year  the  proportion  failing  to 
reach  five  vears  of  age  will  be  approximately  represented  by 

6o  +  0\  +  ^2  +  ^3  +  &i 

that  is,  by  the  ratio  of  the  number  of  deaths  under  five  years  of 
age  to  the  total  births  for  the  quinquennium. 

General  Life  Tables. 

20.5.  For  the  purpose  of  presenting  a  clear  and  comprehensive 
view  of  the  mortality  experienced  by  a  community,  the  most 
accurate  method    is    that    of    constructing    a    life    table.      The 
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com])lete  data  for  tlie  construction  of  such  a  table  are  the 
number  of  years  of  life  which,  during  the  period  under  review, 
have  been  experienced  in  the  community  in  each  year  of  age, 
and  the  number  of  deaths  which,  during  the  same  period,  have 
occurred  in  each  year  of  age.  The  ratio  of  the  number  of 
deaths  to  the  number  of  years  of  life  is  what  is  known  as  the 
central  death  rate  for  each  year  of  age,  and  denoted  by  the 
symbol  m^^..  Where  the  requisite  data  have  been  carefnlly 
collected  and  compiled,  this  "  central  death  rate  "  for  each  year 
of  age  is  probably  the  most  accurate  measure  directly  obtainable 
of  the  mortality  actually  experienced  in  the  period  under 
review. 

206.  It  is  evident  that,  as  regards  the  number  of  years  of  life 
experienced  during  a  given  period  in  any  specified  year  of  age, 
the  contributions  from  the  different  members  of  the  community 
will  be  somewhat  varied.  Thus,  while  some  will  have  contributed 
a  full  year's  experience,  having  entered  upon  and  completed  the 
5'ear  of  age  during  the  period  under  review^,  others  will  have 
furnished  fractional  experience  only,  owing  to  their  having  come 
under  observation  after  the  commencement  of  the  year  of  age,  or 
having  disappeared  by  death,  migration,  or  close  of  observations 
before  the  end  of  the  year.  In  making  use  of  the  data  for 
the  construction  of  a  general  life  table  these  fractional 
exposures  may,  for  each  year  of  age,  be  considered  as  equivalent 
to  as  many  individual  exposures  for  a  complete  year  as  are 
represented  by  the  aggregate  of  the  fractional  periods.  If 
the  deaths  in  each  year  of  age  occurred  always  at  the  end  of 
that  year,  the  ascertained  years  of  life  might,  for  any  given  age  a:", 
be  taken  as  representing  the  number  of  persons  who  entered  upon 
it,  and  the  ratio  of  deaths  to  years  of  life  would  give  the  value 
of^'j..  It  is,  however,  more  reasonable  to  assume  that  the  life 
experience  contributed  by  each  deceased  person  to  the  year  of  age 
in  which  he  dies  is,  on  the  average,  half  a  year.  Thus  if  \x 
denote  the  number  of  years  of  life  experienced  between  the  ages 
of  X  and  ^+1,  and  6^  denote  the  number  of  deaths  recorded  for 
the  same  year  of  age,  the  life  experience  contributed  by  those 
who  did  not  die  will  be  denoted  by  Xj— o^x,  and  this,  on  the 
consideration  above  referred  to,  would  be  taken  as  representing 
the  number  of  persons  who  contributed  a  complete  year  of 
experience  between  the  ages  of  .v  and  x  +  1;  that  is  to  say, 
it  would  represent  the  number  of  survivors  at  age  x+1.  From 
this  the  number  who  would  be  considered  as  havinu"  commenced 
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the  year  of  age  can  be  readily  ascertained  by  adding  the  number 
who  died  during  the  year,  thus  giving  \j..—  \6x  +  0x  ov\j,-\-\6x. 
The  ratio  of  the  number  who  survive  the  year  of  age  from 
.T  to  c't'+l  to  the  number  who  enter  upon  it,  is  thus 


^x 

le. 

or 

1- 
1  + 

1^, 

2\r 

or 

1- 

1 

\v 

-f 

'/' 

1 

this  last  being  the  well-known  expression  for  p^.  in  terms  of  nij;. 

207.  Since  \x+2^x  denotes  the  number  under  observation  at 
the  commencement  of  the  year  of  age,  and  Xx—^Ox  denotes  the 
number  at  its  close,  the  number  at  the  centre  of  the  year  of  age 
will,  on  the  assumption  of  a  uniform  distribution  of  deaths 
throughout  the  year  be  denoted  by  \x,  and  the  ratio  of  Ox  to  \x 
will  thus  represent  approximately  the  annual  rate  at  which  deaths 
occur  at  the  centre  of  the  year  of  age;  hence  the  designation 
"  central  death  rate."  It  is  clear  from  the  foregoing  that,  in 
determining  the  values  of  px  it  is  unnecessary  to  compute  mx,  as 
the  required  values  can  be  obtained  direct  from  the  original  data 
bv  means  of  the  formula 


Xj —  ..  ^j 


Px  = 


\x+y. 


208.  Having  obtained  px  for  all  values  of  x  from  0  upwards, 
the  other  life  table  functions  may  be  readily  tabulated  by  means 
of  the  well-known  relations  which  they  bear  to  px  and  each 
other. 

209.  For  the  purpose  of  minimizing  the  labour  involved  in 
the  preparation  of  a  life  table,  various  "  short  methods "  of 
computation  have  been  devised,  of  which  those  of  Dr.  Farr  and 
Dr.  Hay  ward  are  probably  the  best  known. 

210.  In  the  construction  by  Dr.  Farr  of  life  tables  for  the 
Metropolis,  Sui-rey  and  Liverpool  on  the  basis  of  the  experience 
for  the  year  1841,  the  value  oi p^  was  calculated  from  birth  and 
death  returns,  and  those  of  lUi  to  rrii  from  death  and  census 
returns  for  single  ages.  For  the  age  group  5-9  the  ratio  [  =  m) 
of  deaths  to  years  of  life  was  ascertained  and  the  probability  of 


78     Methods  of  ascertaining  the  Rates  of  Mortality,  &c.,       [Jan. 
surviving  five  years  at  age  five  was  deduced  on  the  assumption  that 


such  probability  is  equal  to  I   —    I.     For  subsequent  groups 


a  similar  procedure  was  followed,  and  from  the  values  of  5^9.,.  so 
ascertained,  the  values  of  /.,•  for  quinquennial  intervals  were 
determined.  It  is  evident  that  this  method  may  be  employed 
with  age  groups  of  any  size  on  the  assumption  that 

.      1 

{Px  X  Px+\  X  ;>.r+2  X    ...    X  jW.v  +  „_,)"  = ^ 

1  +  nm 

where  m  denotes  the  ratio  of  deaths  to  years  of  life  for  the 
age  group  x  to  x  +  n — 1  inclusive.  If  the  values  of  px  increased 
or  decreased  in  geometrical  progression,   this  assumption  would 

1—  ^  m 

be  fully  warranted  since ^   represents,  approximately,  the 

1+  :,w 

value  of  ja  for  the  central  age  of  the  group. 

211.  From  the  values  of  4-  so  ascertained  the  values  of  SL.,. 
are  computed  on  the  assumption  that  the  number  of  years  of  lite 
experienced  between  the  ages  of  x  and  x  +  n  by  these  Ix  persons  is 

[Ix  +  Lv+n))  and  from  such  values  of  ^L.^  the   values  of  ex  are 

SLr 

derived  by  means  of  the  formula  e^.  =  —r^' 

Ix 

212.  For  the  earlier  ages  these  values  of  e.r  are  fairly  close 
approximations,  but  at  the  higher  ages  they  are  usually  far 
from  correct.  A  modification,  however,  has  been  devised  by 
Dr.  Hayward,  which,  while  simple  in  its  application,  is  yet 
effective  in  producing  results  by  the  short  method  in  close  accord 
with  those  obtained  by  the  extended  process. 

213.  The  modification  is  applied  in  determining  the  number 
of  years  of  life  experienced  between  the  ages  of  a;  and  x-\-n  by 
the  Ix  persons,  which  number  is  taken  by  Dr.  Farr's  method  as 

-Alx+lx+n)-    By  Dr.  Hay  ward's  method  the  interval  of  n  years  is 

subdivided  into  h  parts,  and  the  number  of  years  of  life  is  based 
■on  the  values  of  Ix  and  l.v^n  and  also  on  the  corresponding  values 
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for  each   of  the   intermediate   h—1    points.     Tliat    is,  denoting 

1  — -m 

—   by  p,  the  number  of  years  of  life  experienced  between 

1+^m 

a;  and  x  +  n  will,  by  this  method,  be  represented  by 

k[        'Z        '^  2  "^  •  •  •  2  J 

+  ijcP'' I 


A; 


i  i-P^  J 


214.  As  the  result  of  experiments.  Dr.  Hayward  has 
ascertained  that  the  following  scheme  furnishes  a  simple  and 
accurate  application  of  his  method  : 

(o)   For  the  two  groups  5-9  and  10-15     n  =  5  and  k=l. 

{b)   For   each    group    15-24    to    65-74 

inclusive   .....     n  =  10  „  k  =  2. 

(c)  For  the  two  groups  75-84  and  85-94     n  =  10  ,,  ^  =  4. 

(d)  For  the  final  group  of  n  ages,  95  and  upwards,  k  =  n, 

the  value  of  p  for  this  group  having  been  obtained 
from  those  for  the  four  preceding  groups  by  means 
of  finite  differences. 


Graduation. 

215.  In  any  general  life  table  directly  constructed  from 
original  data  there  will  usually  be  found  an  unevenness  in  the 
rates  of  mortality,  and  a  tendency  to  unaccountable  fluctuation 
which  does  not  appear  to  be  in  keeping  with  the  uniformity  of 
nature.  The  various  uses,  financial  and  other,  to  which  a  life 
table  is  applied,  render  it  desirable  that  these  inequalities  should, 
as  far  as  reasonable  conformity  to  the  original  facts  will  admit, 
be  so  smoothed  out  as  to  prevent  the  occurrence  of  anomalous 
results  in  the  use  of  the  table. 

216.  It  has,  indeed,  been  contended  by  De  Morgan  and 
others  that  no  method  of  graduation  is  warrantable,  since  any 
such  process   involves   an  attempt  to  make  actual   facts  accord 
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with  preconceived  ideas.  Such  an  objection  does  not  appear 
valid^  as  the  principal  reason  on  which  the  adjustment  is  based 
is  simply  that  derived  from  a  contemplation  of  nature,  namely, 
that  nature  does  not  proceed /»^r  Sfl//M??i.  The  conclusion  which 
is  consequently  drawn  is,  that  where  a  leap  appears  to  have 
occurred,  it  is  due  to  some  deficiency  in  data  which  should  be 
remedied  by  the  best  means  at  our  disposal. 

217.  Many  different  methods  of  adjustment  have  at  various 
times  been  applied,  but  it  would  be  beyond  the  scope  of  the 
present  essay  to  do  more  than  refer  very  briefly  to  any  of  them. 

218.  As  the  object  in  view  in  adjusting  any  life  table  is  that 
of  smoothing  out  what  may  be  termed  accidental  irregularities, 
it  is  clear  that  the  process  of  tabulating  deaths  and  years  of 
life  in  age  groups,  and  subsequently  distributing  the  results 
over  single  ages  by  means  of  interpolation  by  the  analytical  or 
the  graphic  methods  already  described,  will  have  the  effect  of 
introducing  a  considerable  degree  of  smoothness  in  the  computed 
rates  of  mortality,  and  are  thus  entitled  to  rank  as  methods  of 
graduation.  In  addition  to  these, however,  there  are  three  methods 
of  graduation  which  have  received  general  recognition,  and  which 
in  practical  operation  are  usually  applied  to  one  or  other  of  the 
functions  Ix,  dj.,  ov  q^,  These  may  be  termed  the  summation, 
the  analytical,  and  the  graphic  methods  of  graduation. 

219.  Probably  the  best  known  example  of  the  summation 
method  is  that  which  was  applied  by  Mr.  AVoolhouse  to  the 
graduation  of  the  Institute  of  Actuaries^  Tables  in  1869.  The 
summation  method  is  one  which  lends  itself  well  to  the  adjustment 
of  general  life  tables,  as  it  is  simple  in  its  application,  and,  while 
effective  in  reducing  inequalities,  is  yet  not  so  drastic  as  to 
conceal  characteristic  variations  in  mortality. 

220.  The  analytical  method  of  graduation  is  based  on  the 
assumption  of  a  definite  mathematical  law  of  mortality,  and  the 
best  known  example  of  it  is  probably  that  with  which  the  names 
of  Gompertz  and  Makeham  are  associated.  As  this  method 
involves  the  assumption  that,  between  the  age  limits  within  which 
it  is  applied,  the  rate  of  mortality  is  a  continuously  increasing 
function,  it  is  by  no  means  suitable  for  the  graduation  of  a 
general  experience. 

221.  AVith  reference  to  the  graphic  method,  it  may  be  said 
that  as  the  criterion  of  the  success  of  any  graduation  is  the 
combination  of  smoothness  of  curve  with  closeness  of  fit  with 
.original  data,  and  as  the   graphic  method  readily  admits  of  due 
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effect  being  given  to  these  two  essential  requirements,  this  method 
has  claims  for  consideration  which  cannot  be  overlooked.  The 
use  of  the  graphic  method  for  the  graduation  of  life  tables  has 
been  strongly  advocated  by  Dr.  Sprague.  This  method  has  also 
been  largely  used  by  numerous  investigators  for  the  adjustment 
of  statistics  of  all  kinds. 

General  Life  Tables. 

222.  England.— The  following  is  a  brief  summary  of 
particulars  concerning  some  of  the  principal  general  life 
tables  published  in   England — 

(a)  Dr.  Halley's  Table,  calculated  from  burial  records  of 
City  of  Breslau  for  the  years  1687-91  ;  published  in 
London  in  1693.     Males  and  females  combined. 

{b)  Dr.  Price's  First  Northampton  Table,  based  on 
records  of  3,690  burials  in  parish  of  All  Saints, 
Northampton,  for  36  years,  1735—70. 

(c)  Dr.  Price's  Second  Northampton  Table,  based  on 
records  of  4,689  burials  in  same  parish  for  46  years, 
1735-80. 

(</)  Dr.  Price's  London  Life  Table,  based  on  bills  of 
mortality  for  the  years  1759-68. 

[e)  Thomas  Simpson's  London  Life  Table,  based  on 
bills  of  mortality  for  the  years  1728-37,  with  an 
adjustment  to  allow  for  adults  settling  in  London. 

(/)  Swedish  Life  Table,  prepared  by  Dr.  Price  in  1783 
on  basis  of  abstracts  of  living  and  dying  in  Sweden 
during  a  period  of  21  years.  Claimed  to  be  the  first 
national  life  table  ever  constructed — apparently 
the  first  table  ever  compiled  by  means  of  a  comparison 
of  the  living  and  the  dying. 

(jff)  The  Carlisle  Table,  constructed  by  Milne  on  the 
basis  of  tables  of  living  and  dying,  prepared  by 
Dr.  Heysham  for  the  parishes  of  St.  Mary  and 
St.  Cuthbert,  Carlisle.  Experience  of  living  appears 
to  have  been  obtained  by  an  enumeration  in  January 
1780,  and  an  estimate  in  December  1787.  Numbers 
at  respective  dates  were  7,677  and  8,677.  Death 
experience  comprised  records  for  the  nine  years, 
1779-87.  In  the  construction  of  the  table  sexes 
were  not  distinguished.  The  proportion  of  females 
to  males  in  the  population  is  said  to  have  been  about 
55  to  45. 
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{h)  Dr.  Fai-r's  First  English  Life  Table,  published  in 
1843  in  the  Fifth  xlnnual  Keport  of  the  Registrar- 
General  of  England  and  Wales.  This  was  the  first 
National  Life  Table  of  England  and  Wales,  and  was 
computed  on  the  basis  of  the  Census  Returns  of 
1841,  and  the  birth  and  death  records  for  that  year, 
particulars  for  males  and  females  being  shown 
separately. 

{i)  Dr.  Farr^s  Second  English  Life  Table,  published  in 
1853  in  the  Twelfth  Annual  Report  of  the  Registrar- 
General.  This  table  was  based  upon  the  Census 
Returns  of  1841  and  the  deaths  recorded  in  the 
seven  years,  1888-44,  males  and  females  being 
dealt  with  separately. 

{j)  Dr.  Farr's  Third  English  Life  Table,  published  as  a 
separate  volume  in  1864,  and  included  in  1867  in 
the  Twenty-eighth  Annual  Report  of  the  Registrar- 
General.  This  table  was  based  upon  the  population 
censuses  of  1841  and  1851,  the  death  returns  for  the 
17  years,  1838-54,  and  the  birth  returns  for  the 
17  years,  1837^-53^. 

(k)  Dr.  Ogle's  Fourth  English  Life  Table,  published  in 
1885  in  the  Supplement  to  the  Forty-fifth  Annual 
Report  of  the  Registrar- General.  This  table  was 
based  upon  the  results  of  the  population  censuses  of 
1871  and  1881,  and  the  registrations  for  the  ten 
years,  1871-80. 

(/)  Dr.  Tatham's  Fifth  English  Life  Table,  published  in 
1896  in  the  Supplement  to  the  Fifty-fifth  Annual 
Report  of  the  Registrar-General.  This  table  was 
constructed  on  the  basis  of  the  census  returns  of 
1881  and  1891,  and  the  registrations  for  the  ten 
years,  1881-90. 

(m)  Dr.  Farr's  Healthy  Districts  Life  Table,  published 
first  in  a  paper  contributed  to  the  Royal  Society, 
London,  in  1859,  and  subsequently  printed  in  the 
Thirty-third  Annual  Report  of  Registrar-General. 
This  table  was  compiled  from  the  results  of  the 
census  of  1851,  and  the  deaths  registered  in  the 
five  years,  1849-53,  in  63  districts  of  England  and 
Wales,  which  showed  during  the  period  1841-50  a 
mean  annual  "crude''  death  rate  not  exceeding  17 
per  1000  of  mean  population. 
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{n)  Dr.  Tatham's  Healthy  Districts  Life  Table^  published 
in  1897  in  the  second  volume  of  the  Supplement  to 
the  Fifty-fifth  Annual  Report  of  the  Registrar- 
General.  This  table  was  compiled  from  the  Census 
Returns  for  1881  and  1891,  and  the  deaths  for  the 
ten  years  1881 -90,  in  263  districts  in  England  and 
Wales,  in  which  "  corrected "  death  rates  for  the 
period  did  not  exceed  15  per  1,000  of  the  mean 
population  per  annum. 

{o)  Numerous  tables  of  a  purely  local  character,  such  as 
the  Surrey  and  Liverpool  Tables  of  Dr.  Farr,  the 
Manchester  Tables  of  Dr.  Tatham,  the  Brighton 
Tables  of  Dr.  Newsholme,  and  the  Haydock  Tables  of 
Dr.  Hayward. 

{p)  Dr.  Hayvvard's  tables  of  expectations  of  life  for  the 
whole  of  England  and  Wales  for  quinquennial  ages 
for  each  of  the  decennial  periods,  1841-50, 1851-60, 
1861-70,  1871-80,  1881-90,  1891-1900,  published 
in  the  Journal  of  the  Royal  Statistical  Society, 
vol.  Ixiv,  page  636,  and  vol.  Ixvi,  page  366. 

223.  Scotland. — The  principal    general   life  tables  compiled 
for  Scotland  are — 

(ff)  Dr.  Robertson's  table,  published  in  the  Nineteenth 
Annual  Report  of  the  Registrar-General  of  Scotland. 
This  was  compiled  from  the  Census  and  Death 
Returns  for  the  year  1871. 

{b)  Dr.  Adam's  table,  published  in  the  Journal  of  the 
Royal  Statistical  Society,  vol.  Ixvii,  page  448.  This 
was  based  on  mean  population  and  deaths  in 
Scotland  for  the  decennium,  1881-90. 

(c)  Dr.  Dunlop's  series  of  tables  for  the  decennial  periods 
1861-70,  1871-80,  1881-90,  1891-1900,  published 
in  the  Supplement  to  the  Forty-eighth  Annual 
Report  of  the  Registrar-General  of  Scotland. 
These  were  constructed  by  Dr.  Hayward's  "shorter" 
method. 

224.  India. — Valuable  life  tables  for  the  various  provinces  of 
India  have  been  prepared  by  Mr.  G.  F.  Hardy  and  published  in 
the  reports  of  the  Indian  Census  authorities  in  connection  with 
the  censuses  of  1881,  1891,  and  1901. 

225.  Ceylon. — Two  life  tables  of  Ceylon  have  been  published 
by  the   Registrar-General   of  that   Colony,  one  in  1888,  in  his 

G   2 
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Annual  Report  on  the  Vital   Statistics  of  Ceylon   for  1887,  and 
the  other  in  1902  in  his  report  on  the  1901  census. 

226.  United  States  of  America. — Prior  to  1900  it  was  usual 
to  include,  in  the  reports  on  the  decennial  census,  tables  of 
expectation  of  life  for  various  towns  and  districts,  but  on  the 
occasion  of  the  census  of  1900  no  attempt  at  the  construction  of 
such  tables  appears  to  have  been  made. 

227.  Australia. — Numerous  tables  have  from  time  to  time 
been  compiled  on  the  basis  of  the  experience  of  the  several 
States  of  the  Commonwealth.  Amongst  these  may  be  mentioned 
the  following — 

(«)  Professor  PelPs  New  South  Wales  Tables  for  1856-66 

and  1860-75. 
{b)  Burridge's  Table  for  Victoria  for  1871. 
(c)  Burridge's   Table    for    New    South    Wales,   Victoria,. 

Queensland,  and  South  Australia  for  1870-81. 
{d)   New   South    Wales    Census  Office  Table,    based    on 

census  of  1891  and  death  records  for  four  years, 
(e)   Moors  &  Day's  table    for    New     South   Wales    and 

Victoria,  based  on  census   of  1891   and   deaths  for 

1889-93. 
(/)   Western  Australian   Census  Office    table,   based  on 

census  of  1901  and  death  records  for  three  years. 

228.  Nerv  Zealand. — An  extensive  Table,based  on  the  census 
results  of  1881,  1886  and  1891,  and  the  death  records  for  the 
13  years,  1880-92,  was  prepared  by  Mr.  Geo.  Leslie  of  the  New 
Zealand  Government  Life  Insurance  Department,  and  was 
published  in  the  New  Zealand  Journal  of  Insurance,  Mining,, 
and  Finance,  in  1895. 
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By  Arthur  Rhys  Barrand,  F.I.A.,  Barrister-at-Lau'. 

Boes^payment      ThE  casB  of  TFilson  V.  HarpcT   [1908]     2  Ch.  370, 
?easTon'lJ'e°nts    dealing"    as    it    does  w4th   an   important   question   in 

death?  °  .       .  •        VI      1         .        1  i- 

regard  to  agents  commission,  is  likely  to  be  oi 
interest  to  assurance  officials,  although  the  business  to  which  the 
agency  related  Avas  not  that  of  assurance.     The  facts  of  the  case 
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are  as  follows :  The  defendants  agreed  with  one  Wroe,  a 
commercial  traveller,  to  pay  hina  a  commission  of  5  per-cent  on 
all  goods  supplied  to  customers  introduced  by  him,  as  long  as 
they  did  business  with  such  customers.  This  was  done  until 
Wroe's  death  in  >s'ovember  1906,  but  the  defendants  refused  to 
continue  the  payment  of  this  commission  to  his  executors.  The 
latter  thereupon  brought  this  action,  asking  for  a  declaration 
that  the  agreement  was  not  determined  by  the  death  of  AA  roe, 
and  that  the  defendants  were  liable  to  pay  upon  all  orders 
received  after  his  death  from  customers  introduced  by  him. 

Neville,  J.,  gave  judgment  for  the  plaintiffs,  and  in  doing  so 
said:  "It  seems  to  me  quite  impossible  to  say  that  you  are  to 
"  read  in  business  documents  of  this  kind  an  implied  limitation 
*•'  that  no  remuneration  is  to  be  paid  to  the  executors  of  one  of 

"  the  contracting  ])arties You  must  read  the  agreement 

"  to  pay  'you'  in  the  ordinary  sense  in  which  those  words  are 
"  used,  that  is,  '  to  pay  you,  and,  after  your  death,  to  pay  your 
"  executors.'  I  think  what  you  are  to  pay  is  quite  clear,  lou 
"  are  to  pay  5  per-cent  on  the  orders  received  from  firms 
"  introduced  by  Mr.  Wroe.  Therefore  it  seems  to  me  it  does 
*'  not  matter  whether  he  was  dead  or  alive,  although  after  he  is 
"  dead  the  agreement  is  terminated  in  this  sense,  that  no 
*'  further  customers  can  be  introduced  by  anybody  on  the  terms 
*'  of  this  document.  ...  I  think,  therefore,  that  the  plaintiffs 
"  must  succeed,  but  the  declaration  asked  by  the  statement  of 
^'  claim,  that  the  agreement  was  not  determined  by  the  death,  is 
"  incorrect.  I  think  it  was  determined  by  the  death.  I  think 
"  it  is  the  remuneration  that  survived,  full  consideration  ha\ing 
''  been  given  for  that  in  the  work  already  done.  " 


The  question  of  the  survivorship  of  one  of  two  persons 
toSII'2?"'''       perishing    in    the    same    calamity    came    before    the 

Court  recently  m  the  case  of  In  the  Goods  of  (iood, 
1908,  24  T.L.R.  493,  and  may  be  of  interest  to  those  who  have  to 
do  with  reversionary  transactions.  Here  husband  and  wife  left 
home  together  on  2  November  1907,  and  were  not  seen  or 
heard  of  until  24  November,  when  their  bodies  were  found, 
tied  together  with  string,  floating  in  the  Thames ;  and  a  verdict 
of  suicide  was  returned,  without  expressing  anv  view  as  to  which 
survived  the  other.  The  wife  was  entitled  to  certain  reversionary 
interests,  and  had  left  a  will  in  favour  of  her  husband,  if  he 
should  survive  her,  or,  if  he  predeceased  her,  in  favour  of  the 
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trustees  of  the  National  Gallery.  The  latter  stated  that  they  did 
not  propose  to  make  any  claim  to  the  estate.  In  these 
circumstances  the  Court  was  asked  to  grant  leave  to  swear  the 
death  of  the  wife  on  or  since  2  November  1907^  and  that 
there  was  no  reason  for  believing  that  her  husband  had  survived 
her;  and  Buckuill,  J.,  gave  leaAe  to  do  so. 


The  case  of  Juel  v.  Laiv  Union  and   Croicn  Insurance 
statements  by      Covwanij,     1908,    24     T.L.R.     898,     has     attracted 

proposer  in  .         ' 

medical  report,  considerable  attention  among  assurance  officials,  not 
only  by  reason  of  the  important  considerations  involved  in  it, 
but  also  on  account  of  the  lengthy  and  weighty  judgments 
delivered  by  the  members  of  the  Court  of  Appeal  when  it  came 
before  that  Court.  The  following  are  the  facts  of  the  case.  An 
assurance  was  effected  with  the  defendants  by  one  Robina 
Morrison,  in  November  1902,  ou  the  basis  of  a  proposal  dated 
27  October  1902,  and  the  correctness  of  the  answers  to  the 
questions  in  this  form  was  not  disputed.  At  the  end  of  the 
form  she  signed  a  declaration  to  the  effect  that,  to  the  best  of 
her  knowledge  and  belief,  the  particulars  given  were  true,  and 
agreed  "  that  this  proposal  and  declaration  shall  be  the  basis  of 
the  contract. "  Certain  questions  contained  in  a  printed  form 
were  also  put  to  her  by  the  medical  officer  of  the  defendants, 
and  she  was  asked,  inter  alia,  to  give  the  names  of  any  medical 
men  consulted  by  her.  In  reply  to  this  she  gave  the  names  of 
two  doctors  only,  a  Dr.  Scott  and  a  Dr.  Hodson  whom,  she  said, 
she  had  consulted  for  colds  and  measles  respectively.  She  was 
also  asked  whether  she  had  at  any  time  suffered  from  "  mental 
derangement'^,  her  answer  to  which  was  in  the  negative.  As 
a  matter  of  fact,  the  proposer  had  previously  suffered  from  acute 
mania,  and  had  consulted  a  Dr.  Kinsey  Morgan  in  December 
1894,  for  nervous  depression,  and  on  a  certificate  signed  by  him 
had  been  in  confinement  in  the  house  of  a  Dr.  Leach  from 
January  to  August  1895.  Her  answers  were  filled  in  by  the 
medical  officer  upon  the  form  referred  to,  at  the  end  of  which 
was  the  following  declaration,  which  she  signed  :  "  I,  the  said 
"  Robina  Morrison  do  hereby  declare  with  reference  to  the 
"  proposal  for  assurance  on  my  life  and  my  declaration  dated 
''  30  October  1902  (presumably  27  October  1902),  that  the 
''  answers  to  the  foregoing  questions  are  all  true.^'  The 
policy,  which   was   executed  on  4  November   1902^  contained  no 
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reference  to  the  proposal  or  to  either  of  the  declarations.  On 
6  March  1906.,  the  assured  committed  suicide  while  of  unsound 
mind.  The  defendants  contested  the  claim  on  the  ground  that 
the  policy  was  void  by  reason  of  the  assured's  untrue  statement 
that  she  had  not  suffered  from  mental  derangement,  and  her 
omission  to  disclose  the  fact  that  she  had  consulted  Dr.  Kinsey 
Morgan.  The  jury,  in  response  to  questions  left  to  them  by  the 
judge,  found  the  following  facts :  (1)  The  assured  did  not 
know  in  October  1902  that  she  had  suffered  from  mental 
derangement.  (2)  She  did  not,  fraudulently,  conceal  from  the 
defendants  the  fact  that  she  had  so  suffered.  (3)  She  foolishlj'-, 
but  not  fraudulently,  concealed  from  the  defendants  the  fact  that 
she  had  consulted  Dr.  Kinsey  Morgan  in  1894  for  nervous 
depression.  (4)  The  fact  that  she  had  so  consulted  Dr.  Morgan 
was  material  for  the  assvirance  company  to  know.  Upon  these 
findings  Lord  Alverstone,  C.J.,  after  consideration,  gave  judgment 
for  the  defendants  in  the  following  terms  :  '^  The  defendants 
"  being  willing,  and  offering  to  return  the  premiums  received, 
"  declare  that  the  policy  on  the  life  of  Robina  Morrison  was  void 
"  and  of  no  effect,  and  that  the  policy  should  be  delivered  up  to 
"  the  defendants  to  be  cancelled.  " 

The  plaintiff  appealed  from  this  decision,  and  the  Court  of 
Appeal,  consisting  of  Vaughan  Williams,  Fletcher  Moulton  and 
Buckley,  LL.J.,  ordered  a  new  trial.  Each  of  the  members  of 
the  Court  delivered  a  lengthy  judgment  in  which  many  remarks 
of  interest  to  insurance  companies  were  made.  It  is  impossible 
here  to  give  these  judgments  in  full,  or  even  to  quote  at  any 
length  from  them,  and  the  readers  of  these  notes  must  therefore 
be  referred  to  The  Times  Law  Reports,  vol.  24,  page  898, 
or  to  the  report  in  The  Times  of  4  August  1908,  where  they  will 
find  them  set  out  in  ea'tenso.  The  following  is,  however,  a  brief 
summary  of  the  grounds  on  which  the  appeal  was  allowed  : 
(1)  The  answers  to  the  questions  contained  in  the  medical 
report  of  31st  October,  unlike  those  contained  in  the  proposal  of 
27  October,  did  not  form  part  of  the  basis  of  the  contract ;  and  it 
was  therefore  safficient  if  they  were  answered  to  the  best  of  the 
knowledge  and  belief  of  the  proposer.  (2)  That  as  the  medical 
officer  was  expressly  authorized  and  instructed  to  put  the 
questions  with  any  necessary  explanations,  and  as  he  was  not 
called  as  a  witness,  although  present  in  Court,  there  was  no 
evidence  as  to  what  explanations  or  modifications  were  made  by 
him  when  putting    the    questions ;    and    therefore    no    evidence 
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that  the  proposer  had  failed   to  disclose  to   him    all   that  was 
necessary. 

The  Court  also  expressed  itself  somewhat  strongly  on  the 
subject  of  proposers  for  life  assurance  being  required  to  warrant 
the  truth  of  statements  of  which,  from  their  very  nature,  they 
could  have  no  absolute  knowledge,  and  as  to  which  they  could 
only  speak  to  the  best  of  their  knowledge  and  belief. 


Attention  has  on  previous  occasions  been  drawn  to 
LorTcam^eu^s    the  auomalous  rule  of  law  by  which,    in   assessing 

damages  under  what  is  popularly  known  as  Lord 
Campbell's  Act,  the  amount  of  any  assurances  against  accident 
has  to  be  taken  into  account  and  deducted  from  the  gross  amount 
of  the  pecuniary  damage  suffered  by  reason  of  the  death.  The 
matter  is  referred  to  in  J. I. A.,  xli.  202  and  578,  and  the  attempts 
to  remedy  the  evil  both  by  public  and  private  legislation  pointed 
out.  As  is  well  known,  certain  companies  had,  by  means  of 
private  Acts  of  Parliament,  succeeded  in  securing  exemption 
from  this  rule  for  their  own  policies,  but  now  by  an  Act  of  the 
present  year  the  rule  is  abrogated  in  respect  of  all  companies. 
By  section  1  of  the  Fatal  Accidents  (Damages)  1908, 8Edw.  VII, 
ch.  7,  it  is  enacted  that  "  In  assessing  damages  in  any  action, 
"  whether  commenced  before  or  after  the  passing  of  this  Act, 
"  under  the  Fatal  Accidents  Act,  1846,  as  amended  by  any 
"  subsequent  enactment,  there  shall  not  be  taken  into  account 
"  any  sum  paid  or  payable  on  the  death  of  the  deceased  under 
"  any  contract  of  assurance  or  insurance,  whether  made  before  or 
"  after  the  passing  of  this  Act.^^ 


By  the  Friendly  Societies  Act,  1908,  8  Edw.  VII,  ch. 

FrT/ndiy  s°ci°eties  32,  scvcral  important  amendments  were   made  in  the 

"^'^    '  Friendly    Societies    Act,     1896,    (in    the    new    Act 

referred  to  as  the  principal  Act).     Those  Avhich  are  likely  to  be 

of  most  interest  to  our  readers  are  as  follows  : 

Section  2.  (1)  A  person  of,  or  under  one  year  of 
diuton^^de"  age,  may  be  admitted  as  a  member  of  a  registered 
one  year  0  age.  g^g-gj-y  ^^.  ]^yQi^(.\^^  and  accordiugly  iu  section  thirty- 
six  of  the  principal  Act  (which  relates  to  the  membership  of 
minors)  the  words  "  but  above  one  year  of  age  "  shall  be  repealed. 
(2)  Where  the  rules  of  a  registered  friendly  society  or 
branch,  in  force  at  the  commencement  of  this  Act,  provide  for 


Amonnt  of 
aBsnTances 
annaities. 
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the  admission  as  members  of  persons  from  the  minimum  age 
authorized  by  the  principal  Act,  the  rules  shall  be  construed  as 
providing  for  the  admission  as  members  of  persons  from  birth. 

Section  3.     In  section  forty-one  of  the  principal  Act, 
and    "three  hundred   pounds"   shall    be   substituted    for 

"two  hundred  pounds  ",  and  "fifty-two  pounds"  for 
"fifty  pounds"  as  the  maximum  amount  a  member  or  person 
claiming  through  a  member  of  a  registered  friendly  society  or 
branch  is  entitled  to  receive  by  way  of  gross  sum  and  by  way  of 
annuity  respectively. 

Section  4.  In  sub-section  (1)  of  section  forty-four  of  the 
Investments.  principal  Act  (which  relates  to  the  manner  in  which 
the  funds  of  registered  societies  and  branches  may  be  invested) 
the  following  paragraph  shall  be  added  after  paragraph  [e]  : 
"  or  (/)  in  any  investment  in  which  trustees  are  for  the  time 
being  by  law  authorized  to  invest  trust  funds." 

Section  5.  The  following  sub-section  shall  be  added 
Hominations.  j^  scctiou  fifty-six  of  the  principal  Act  (which  relates 
to  the  power  of  members  to  dispose  by  nomination  of  sums 
payable  on  death). 

(6)  A  nomination,  or  a  variation  or  revocation  of  a  nomination 
by  writing  under  the  hand  of  a  member  of  a  registered  branch 
and  delivered  at  or  sent  to  the  registered  ofiSce  of  that  branch,  or 
made  in  a  book  kept  at  that  ofiice,  shall  be  effectual  notwith- 
standing that  the  money  to  which  the  nomination  relates  or  some 
part  thereof  is  not  payable  by  that  branch,  but  is  payable  by  the 
society  or  some  other  branch. 


Another  Act  already  passed  in  the  present  session  of 
ow  Age  Pensions  pjj^.jjgj^gj^j^  aud  which  is  of  the  greatest  interest  and 

importance  to  actuaries  and  other  insurance  officials, 
is  the  Old  Age  Pensions  Act,  1908,  8  Edw.  VII,  ch.  40.  The 
very  fact  of  its  importance  and  novelty  renders  it  perhaps 
inadvisable  to  attempt  a  summary-  of  it  here,  and  it  has  been 
thought  better  that  the  Act  itself  should  be  printed  in  extenso 
in  the  Journal.  The  full  text  of  the  Act  will  be  found  on  the 
following  pages  (90  to  98). 
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An  Act  to  provide  fur  Old  Age  Pensions. 
[8  Edtt-.  VII.  ch.  40]  [1st  August  1908.] 

JjE  it  enacted  by  the  King's  most  Excellent  Majesty, 
by  and  with  the  advice  and  consent  of  the  Lords 
Spiritual  and  Temporal,  and  Commons,  in  this 
present  Parliament  assembled,  and  by  the  authority 
of  the  same,  as  follows  : — 

1. — (1)  Every  person  in  whose  case  the  conditions 
laid  down  by  this  Act  for  the  receipt  of  an  old  age 
])ension  (in  this  Act  referred  to  as  statutory  conditions) 
are  fulfilled,  shall  be  entitled  to  receive  such  a  pension 
under  this  Act  so  long  as  those  conditions  continue  to 
be  fulfilled,  and  so  long  as  he  is  not  disqualified 
under  this  Act  for  the  receipt  of  the  pension, 

(2)  An  old  age  pension  under  this  Act  shall  be  at 
the  rate  set  forth  in  the  schedule  to  this  Act. 

(3)  The  sums  required  for  the  payment  of  old  age 
pensions  under  this  Act  shall  be  paid  out  of  moneys 
j)rovided  by  Parliament. 

(4)  The  receipt  of  an  old  age  pension  under  this 
Act  shall  not  deprive  the  pensioner  of  any  franchise, 
right,  or  privilege    or  subject  him  to  any  disability. 

2. — The  statutory  conditions  for  the  receipt  of 
an  old  age  pension  by  any  person  are — 

(1)  The    person  must   have  attained    the    age    of 

seventy  : 

(2)  The  person  must  satisfy  the  pension  authorities 

that  for  at  least  twenty  years  up  to  the  date 
of  the  receipt  of  any  sum  on  account  of  a 
pension  he  has  been  a  British  subject,  and 
has  had  his  residence,  as  defined  by  regulations 
under  this  Act,  in  the  United  Kingdom  : 

(3)  The  person  must  satisfy  the  pension  authorities 

that  his  yearly  means  as  calculated  under  this 
Act  do  not  exceed  thirty-one  pounds  ten  shillings. 

3. — (1)  A  person  shall  be  disqualified  for  receiving 
or  continuing  to  receive  an  old  age  pension 
under  this  Act,  notwithstanding  the  fulfil- 
ment of  the  statutory  conditions — 

(a)  "While  he  is  in  receipt  of  any  poor  relief 
(other     than     relief     excepted     under     this 
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provision),  and,  until  the  thirty-first  day  of 
December  nineteen  hundred  and  ten  unless 
Parliament  otherwise  determines,  if  he  has 
at  any  time  since  the  first  day  of  January 
nineteen  hundred  and  eight  received,  or 
hereafter  receives,  any  sucli  relief:  Provided 
that  for  the  purpose  of  this  provision — 

(i)  any  medical  or  surgical  assistance 
(including  food  or  comforts)  supplied  by 
or  on  the  recommendation  of  a  medical 
oflBcer;  or 

(ii)  any  relief  given  to  any  person  by 
means  of  the  maintenance  of  any  dependant 
of  that  person  in  any  lunatic  asylum, 
infirmaiy,  or  hospital,  or  the  payment  of 
any  expenses  of  the  burial  of  a  dependant  ; 
or 

(iii)  any    relief    (other   than    medical  or 
surgical   assistance,   or   relief  hereiu-before 
specifically    exempted)     which    by    law    is 
expressly  declared  not  to  be  a  disqualification 
for  registration  as  a  parliamentary  elector, 
or    a    reason    for   depriving  any  person  of 
any  franchise,  right,  or  privilege  ; 
shall  not  be  considered  as  poor  relief : 
(6)  If,  before  he  becomes  entitled  to  a  pension,  he 
has    habitually    failed    to   work  according  to 
his    ability,    opportunity,    and    need,  for  the 
maintenance  or  benefit   of  himself  and  those 
legally  dependent  upon  him  : 

Provided  that  a  person  shall  not  be 
disqualified  under  this  paragraph  if  he  has 
continuously  for  ten  years  up  to  attaining 
the  age  of  sixty,  by  means  of  payments  to 
friendly,  provident,  or  other  societies,  or  trade 
unions,  or  other  approved  steps,  made  such 
provision  against  old  age,  sickness,  infinuity, 
or  want  or  loss  of  employment  as  may  be 
recognised  as  proper  provision  for  the  purpose 
by  regulations  under  this  Act,  and  any  such 
provision,  when  made  by  the  husband  in  the 
case  of  a  married  couple  living  together,  shall 
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as  respects  any  right  of  the  wife  to  a  pension, 
be  treated  as  provision  made  by  the  wife  as 
well  as  by  the  husband  : 

(cj  While  he  is  detained  in  any  asylum  within  the 
meaning  of  the  Lunacy  Act,  1890,  or  while 
he  is  being  maintained  in  any  place  as  a 
pauper  or  criminal  lunatic  : 

{d)  During  the  continuance  of  any  period  of  dis- 
qualification arising  or  imposed  in  pursuance 
of  this  section  in  consequence  of  conviction 
for  an  offence. 

(2)  Where  a  person  has  been  before  the  passing  of 
this  Act,  or  is  after  the  passing  of  this  Act,  convicted 
of  any  offence,  and  ordered  to  be  imprisoned  without 
the  option  of  a  fine  or  to  suffer  any  greater 
punishment,  he  shall  be  disqualified  for  receiving  or 
continuing  to  receive  an  old  age  pension  under  this 
Act  while  he  is  detained  in  prison  in  consequence  of 
the  order,  and  for  a  further  period  of  ten  years  aftei* 
the  date  on  Avhich  he  is  released  from  prison. 

(3)  Where  a  person  of  sixty  years  of  age  or 
upwards  having  been  convicted  before  any  court  is 
liable    to  have  a  detention   order  made  against  him 

61  &  62  Vict,     under  the  Inebriates  Act,  1898,  and  is  not  necessarily, 

by  virtue  of   the  provisions  of   this  Act,  disqualified 

for   receiving    or    continuing    to   receive    an    old    age 

pension  under  this  Act,  the  court  may,  if  they  think 

fit,  order  that  the  person  convicted  be  so  disqualified 

for  such  period,  not  exceeding  ten  years,  as  the  court 

direct. 

Calculation  of  4. —  (1)  In  calculating  the  means  of  a  person  for 

the  purpose  of  this  Act  account  shall  be  taken  of — 

(a)  the  income  which  that  person  may  reasonably 

expect  to  receive  during  the  succeeding  year 

in    cash,    excluding   any  sums  receivable  on 

account  of  an  old  age  pension  under  this  Act, 

that  income,  in  the  absence  of  other  means 

for  ascertaining  the  income,  being  taken   to 

be  the  income  actually  received  during  the 

preceding  year ; 

(Z>)  the  yearly  value  of  any  advantage  accruing  to 

that  person  from  the  use  or  enjoyment  of  any 


c.  60. 


means 
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property  belonging  to  him  which  is  personally 
used  or  enjoyed  by  hiui ; 

(c)  the  yearly  income  which  might  be  expected  to 

be  derived  from  any  property  belonging  to 
that  person  which,  though  capable  of  invest- 
ment or  profitable  use,  is  not  so  invested  or 
profitably  used  by  him  ;  and 

(d)  the   yearly  value  of    any   benefit   or  privilege 

enjoyed  by  that  person. 

(2)  In  calculating  the  means  of  a  person  being 
one  of  a  married  couple  living  together  in  the  same 
hoase,  the  means  shall  not  in  any  case  be  taken  to 
be  a  less  amount  than  half  the  total  means  of  the 
couple. 

(3)  If  it  appears  that  any  person  has  directly  or 
indirectly  deprived  himself  of  any  income  or  property 
in  order  to  qualify  himself  for  the  receipt  of  an  old 
age  pension,  or  for  the  receipt  of  an  old  age  pension 
at  a  higher  rate  than  that  to  which  he  would  other- 
wise be  entitled  under  this  Act,  that  income  or  the 
yearly  value  of  that  property  shall,  for  the  purposes  of 
this  section,  be  taken  to  be  part  of  the  means  of  that 
person . 

5. — (1)  An    old    age    pension    under    this    Act,  paying 
subject  to  any  directions  of  the  Treasury  in  special  ^*"'®'""^- 
cases,  shall  be  paid  weekly  in  advance  in  such  manner 
and  subject  to  such  conditions  as  to  identification  or 
otherwise  as  the  Treasury  direct. 

(2)  A  pension  shall  commence  to  accrue  on  the 
first  Friday  after  the  claim  for  the  pension  has  been 
allowed,  or,  in  the  case  of  a  claim  provisionally 
allowed,  on  the  first  Friday  after  the  day  on  which 
the  claimant  becomes  entitled  to  receive  the  pension. 

6.     Everv  assio;nment  of  or  charge  on  and  everv  oi'i^ge 

•  ~  c  J     pension  to  he 

agreement   to   assign   or   charge   an    old    age   pension  inalienable. 
under  this  Act  shall  be  void,  and,  on  the  bankruptcy 
of  a  person  entitled  to  an  old  age  pension,  the  pension 
shall  not  pass  to  any  trustee  or  other  person  acting 
on  behalf  of  the  creditors. 

7. — (1)    All  claims  for  old  age  pensions  under  this  ^/ei^'S'' 
Act,  and  all  questions  whether  the  statutory  conditions  questions. 
are  fulfilled  in  the  case  of  any  person  claiming  such  a 
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pension^  or  whether  those  conditions  continue  to  be 
fulfilled  in  the  case  of  a  person  in  receipt  of  such  a 
pension,  or  whether  a  person  is  disqualified  for 
receiving  or  continuing  to  receive  a  pension,  shall  be 
considered  and  determined  as  follows  : — 

(a)  Any  such  claim  or  question  shall  stand  referred 
to  the  local  pension  committee,  and  the  com- 
mittee shall  (except  in  the  case  of  a  question 
which  has  been  originated  by  the  pension 
officer  and  on  which  the  committee  have 
already  received  his  report),  before  considering 
the  claim  or  question,  refer  it  for  report  and 
inquiry  to  the  pension  officer  : 
(h)  The  pension  officer  shall  inquire  into  and 
report  upon  any  claim  or  question  so  referred 
to  him,  and  the  local  pension  committee  shall, 
on  the  receipt  of  the  report  of  the  pension 
officer  and  after  obtaining  from  him  or  from 
any  other  source  if  necessary  any  further 
information  as  to  the  claim  or  question, 
consider  the  case  and  give  their  decision  upon 
the  claim  or  question  : 

(c)  The      pension      officer,      and       any       person 

aggrieved,  may  appeal  to  the  central  pension 
authority  against  a  decision  of  the  local 
pension  committee  allowing  or  refusing  a 
claim  for  pension  or  determining  any  question 
referred  to  them  within  the  time  and  in  the 
manner  prescribed  by  regulations  under  this 
Act,  and  any  claim  or  question  in  respect  of 
which  an  appeal  is  so  brought  shall  stand 
referred  to  the  central  pension  authority, 
and  shall  be  considered  and  determined  by 
them  : 

[d]  If  any  person  is  aggrieved  by   the  refusal  or 

neglect  of  a  local  pension  committee  to 
consider  a  claim  for  a  pension,  or  to  determine 
any  question  referred  to  them,  that  person 
may  apply  in  the  prescribed  manner  to  the 
central  pension  authority,  and  that  authority 
may,  if  they  consider  that  the  local  pension 
committee     have     refused    or    neglected    to 
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consider  and  determine  the  claim  or  question 

within  a  reasonable  time,  themselves  consider 

and  determine  the  claim  or  question  in   the 

same  manner  as  on  an  appeal  from  the  decision 

of  the  local  pension  committee. 

(2)  The  decision  of  the  local  pension  committee 

on  any  claim  or  question  which  is  not  referred  to  the 

central   pension   authority,   and    the    decision    of  the 

central  pension   authority  on   any  claim   or  question 

which    is    so    referred    to   them,    shall    be    final    and 

conclusive. 

8. — (1)   The  local   pension   committee  shall  be  a  l°^l^''"' 
committee  appointed   for   everv    boroush    and   urban  "^'^'^iP*"" 

\^  •  ^  sionautnonty, 

district,    having  a   population   accordiDjr    to    the    last  and  pension 

'  ^    '■.  ^  officers. 

public  census  for  the  time  being  of  twenty  thousand 
or  over,  or  for  eveiy  county  (excluding  the  area  of  any 
such  borough  or  district),  by  the  council  of  the 
borough,  district,  or  county. 

The  persons  appointed  to  be  members  of  a  local 
pension  committee  need  not  be  members  of  the  council 
by  which  they  are  appointed. 

(2)  A  local  pension  committee  may  appoint  such 
and  so  many  sub-committees,  consisting  either  wholly 
or  partly  of  the  members  of  the  committee  as  the 
committee  think  fit,  and  a  local  pension  committee 
may  delegate,  either  absolutely  or  under  such  conditions 
as  they  think  fit,  to  any  such  sub-committee  anv 
powers  and  duties  of  the  local  pension  committee 
undei'  this  Act. 

(3)  The  central  pension  authority  shall  be  the 
Local  Gevernment  Board,  and  the  Board  may  act 
through  such  committee,  persons,  or  person  appointed 
by  them  as  they  think  fit. 

(4)  Pension  oflBcers  shall  be  appomted  by  the 
Treasury,  and  the  Treasury  may  appoint  such  number 
of  those  officers  as  they  think  fit  to  act  for  such  areas 
as  they  direct. 

(5)  Any  reference  in  this  Act  to  pension  authorities 
shall  be  construed  as  a  reference  to  the  pension  officer, 
the  local  pension  committee,  and  the  central 
pension  authority,  or  to  any  one  of  them,  as  the 
case  requires. 
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9. — (1)  If  for  the  purpose  of  obtaining  or  con- 
tinuing an  old  age  pension  under  this  Act,  either  for 
himself  or  for  any  other  person,  or  for  the  purpose  of 
obtaining  or  continuing  an  old  age  pension  under  this 
Act  for  himself  or  for  any  other  person  at  a  higher 
rate  than  that  appropriate  to  the  case,  any  person 
knowingly  makes  any  false  statement  or  false  repre- 
sentation, he  shall  be  liable  on  summary  conviction  to 
imprisonment  for  a  term  not  exceeding  six  months, 
with  hard  labour. 

(2)  If  it  is  found  at  any  time  that  a  person  has 
been  in  receipt  of  an  old  age  pension  under  this  Act 
while  the  statutory  conditions  were  not  fulfilled  in  his 
case  or  while  he  was  disqualified  for  receiving  the 
pension,  he  or,  in  the  case  of  his  death,  his  personal 
representative,  shall  be  liable  to  repay  to  the  Treasury 
any  sums  paid  to  him  in  respect  of  the  pension  while 
the  statutory  conditions  were  not  fulfilled  or  while  he 
was  disqualified  for  receiving  the  pension,  and  the 
amount  of  those  sums  may  be  recovered  as  a  debt  due 
to  the  Crown. 

10, — (1)  The  Treasury  in  conjunction  with  the 
Local  Government  Board  and  with  the  Postmaster- 
General  (so  far  as  relates  to  the  Post  Office)  may  make 
regulations  for  carrying  this  Act  into  effect,  and  in 
particular — 

(a)  for  prescribing  the  evidence  to  be  required  as 
to  the  fulfilment  of  statutory  conditions  and 
for  defining  the  meaning  of  residence  for  the 
purposes  of  this  Act ;  and 
{b}  for  prescribing  the  manner  in  which  claims  to 
pensions  may  be  made,  and  the  procedure  to 
be  followed  on  the  consideration  and  deter- 
mination of  claims  and  questions  to  be  con- 
sidered and  determined  by  pension  officers 
and  local  pension  committees  or  by  the 
central  pension  authority,  and  the  mode  in 
which  any  question  may  be  raised  as  to  the 
continuance,  in  the  case  of  a  pensioner,  of 
the  fulfilment  of  the  statutory  conditions, 
and  as  to  the  disqualification  of  a  pensioner; 
and 
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(c)  as  to  the  number^  quorum,  term  of  office,  and 
proceedings  generally  of  the  local  pension 
committee  and  the  use  by  the  committee, 
with  or  without  payment,  of  any  offices  of  a 
local  authority,  and  the  provision  to  be  made 
for  the  immediate  payment  of  any  expenses  of 
the  committee  which  are  ultimately  to  be  paid 
by  the  Treasury. 

(2)  The  regulations  shall  provide  for  enabling 
claimants  for  pensions  to  make  their  claims  and  obtain 
information  as  respects  old  age  pensions  under  this 
Act  through  the  Post  Office,  and  for  provisionally 
allowing  claims  to  pensions  before  the  date  on  which 
the  claimant  will  become  actually  entitled  to  the 
pension,  and  for  notice  being  given  by  registrars  of 
births  and  deaths  to  the  pension  officers  or  local 
pension  committees  of  every  death  of  a  person  over 
seventy  registered  by  them,  in  such  manner  and 
subject  to  such  conditions  as  may  be  laid  down  by  the 
regulations,  and  for  making  the  procedure  for  con- 
sidering and  determining  on  any  claim  for  a  pension  or 
question  with  respect  to  an  old  age  pension  under  this 
Act  as  simple  as  possible. 

(3)  Every  regulation  under  this  Act  shall  be  laid 
before  each  House  of  Parliament  forthwith,  and,  if  an 
address  is  presented  to  His  Majesty  by  either  House 
of  Parliament  within  the  next  subsequent  twenty-one 
days  on  which  that  House  has  sat  next  after  any  such 
regulation  is  laid  before  it,  praying  that  the  regulation 
may  be  annulled,  His  Majesty  in  Council  may  annul 
the  regulation,  and  it  shall  thenceforth  be  void,  but 
without  prejudice  to  the  validity  of  any  thing  previously 
done  thereunder. 

(4)  Any  expenses  incurred  by  the  Treasury  in 
carrying  this  Act  into  eifect,  and  the  expenses  of  the 
Local  Government  Board  and  the  local  pension  com- 
mittees under  this  Act  up  to  an  amount  approved  by 
the  Treasury,  shall  be  defrayed  out  of  moneys  pro- 
vided by  Parliament. 

11. — (1)  In  the  application  of  this  Act  to  Scotland,  Application  to 

^    .  '■  ^  '   Scotland, 

the  expression  "  Local  Government  Board"  means  the  Ireland, and 

,  the  Scilly 

Local  Government  Board  for  Scotland ;  the  expression  is'es- 

VOL.    XLIII,  H 
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01  &  62  Vict, 
c.  37. 


Commence- 
ment and 
short  title. 


"  borough "  means  royal  or  parliamentary  burgli ; 
the  expression  "  nrban  district  "  means  police  burgh  ; 
the  population  limit  for  boroughs  and  urban  districts 
shall  not  apply ;  and  the  expression  "  Lunacy  Act, 
1890 ",  means  the  Lunacy  (Scotland)  Acts,  1857  to 
1900. 

(2)  In  the  application  of  this  Act  to  Ii'eland,  the 
expression  "  Local  Government  Board "  means  the 
Local  Government  Board  for  Ireland;  ten  thousand 
shall  be  substituted  for  twenty  thousand  as  the 
population  limit  for  boroughs  and  urban  districts; 
and  the  expression  "  asylum  within  the  meaning  of 
the  Lunacy  Act,  1890 '',  means  a  lunatic  asylum 
within  the  meaning  of  the  Local  Government 
(Ireland)  Act,  1898. 

(3)  In  the  application  of  this  Act  to  the  Isles  of 
Scilly,  those  isles  shall  be  deemed  to  be  a  county  and 
the  council  of  those  isles  the  council  of  a  county. 

12. — (1)  A  person  shall  not  be  entitled  to  the 
receipt  of  an  old  age  pension  under  this  Act  until  the 
first  day  of  January  nineteen  hundred  and  nine  and 
no  such  pension  shall  begin  to  accrue  until  that  day. 

(2)  This  Act  may  be  cited  as  the  Old  Age 
Pensions  Act,  1908. 


SCHEDULE. 


Means  of  Pensioner. 

Rate  of  Pen- 
sion  per  Week. 

Where  the  yearly  means  of  the  pensioner  as  calculated  under 

this  Act — 

s.    d. 

Do  not  exceed  £21      

5    0 

Exceed  £21,  but  do  not  exceed  £23  12*.  6^. 

4    0 

Exceed  £23  125.  6cL,  but  do  not  exceed  £26  5*-.  ... 

3    0 

Exceed  £26  5s.,  but  do  not  exceed  £28  \7s.  6d.  ... 

2    0 

Exceed  £28  17s.  6cL,  but  do  not  exceed  £31  10s.... 

1     0 

Exceed  £31  10s 

No  pension 
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A  Note  on  Complete  Annuities.    By  W.  Palin  EldertoNj  F.I. A., 

Assistant  Actuary  of  the  Star  Life  Assurance  Company. 

1.  J.  HE  recent  actuarial  notes  on  the  subject  of  complete 
annuities  by  Mr.  Lidstone  and  Mr.  R.  D.  Anderson  remind  one  of 
the  difficulty  which  the  subject  presents  to  students,  and  this  is 
my  excuse  for  sending  a  contribution  to  the  discussion  in  case  a 
general  treatment  may  prove  of  some  use.  I  may  preface  my 
remarks  by  saying  that  it  seems  so  easy  to  apply  Lubbock's  or 
Woolhouse's  formula  directly  to  the  evaluation  of  a  complete 
annuity  payable  7n  times  a  year,  that  I  am  personally  a  little 
averse  to  troubling  about  other  methods.  Many  of  these 
alternative  approximations  are  of  considerable  interest,  but  as  it 
seems  that  the  whole  problem  of  approximate  work  in  actuarial 
mathematics  is  to  express  either  an  area  in  terms  of  a  series  of 
ordinates,  or  a  series  of  mn  ordinates  in  terms  of  a  series  of  n 
ordinates,  I  think  there  is  a  little  danger  of  having  a  general 
method  hidden  behind  less  systematic  methods,  if  we  spend 
much  time  on  these  interesting  alternatives. 

2.  I  am  inclined  to  believe  that  half  the  difficulty  of  the 
mathematical  part  of  the  work  would  be  removed  if  we  kept 
before  our  minds  the  forms  of  the  Lubbock  and  Woolhouse 
formulae  we  intended  to  use.  For  convenience  of  reference  these 
are  reproduced  here. 

Woolhouse's  formula,  No.  21  of  Text-Book,  Part  II,  Chapter 
xxiv,  rearranged — 

Lubbock's  formula  modified, 
1..°"*=  »("-i+".-=.+  -  •  ■  +  •"■)- U„H..  -  J2«<^""I 
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This  last  expression  does  not  appear  to  be  given  in  the 
Text-Book,  but  is  useful  and  can  be  derived  from  the  more  usual 
expression 


by  making  m  intinite 


eitlier  by  changing  the  unit  or  by  substitution  from  the  ordinary 
Lubbock  expression  (HI). 

By  means  of  (I),  (II)  and  (HI),  with  the  addition  of  a  form 
similar  to  (III)  in  differential  coefficients,  the  applications 
throughout  the  Tecct-Buuk  can  be  effected  ;  but  for  continuous 
annuities  (I)  and  (II)  are  all  that  are  required. 

3.  We  may  now  turn  to  the  general  proposition  in  complete 
annuities,  but  in  case  this  note  may  be  read  by  students  having 
no  practical  experience,  I  may  remark  that  the  form  used  in 
practice  is 


•^m 


which  is  quite  accurate  enough  for  all  ordinary  purposes,  and  can 
be  seen  at  once  if  it  is  borne  in  mind  that  A.(.  is  merely  used  as  an 
approximation  to  A.^.. 

-4.  Consider  c^.'"^,  and  see  what  exactly  is  wanted. 


a('»)=_J    JD     i+D     2+, 


m\)x\  '+T.,     ■^+; 


.]  i 


From  (IV)  all  the  approximations  required  can  be  reached. 
In  order  to  obtain  (IV)  it  is  merely  necessary  to  remember  that 
the  adjustment  for  the  complete  portion  would  be  a  regularly 
increasing   assurance    during  the  whole  of  life    (payable  at  the 
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moment  of  death)  but  at  each  -  th  of  a  year  a  payment  of  annuity 
is  received,  therefore  the  assurance  is  to  be  decreased  at  each 
interval  by  — .     The  present  value    of  the  regularly  increasing 

assurance   is  — -f^    ^i^-dx,  where  Mj.  is  defined  by  the  relation 
_  DxJ.  ^ 

A^.=  ~  and  the  deductions  are 


,  M     1     ,  M     2 

1      *+™    1      ^■+r, 


,  &c. 


A  graphic  illustration  of  (IV)  may  render  this  clearer. 


AB  shows  the  regularly  increasing  assurance,  but  what  is 
wanted  is  a  series  increasing  regularly  for  — ,  and  then  stopping 
and  starting  again,  i.e.,  the  shaded  part  j  the  deductions,  expressed 

in  terms  of  M,  are  shown  in  the  figure.   The  —  has  to  be  used  as  a 
'  m 

coefficient  because  the  unit  of  time  dealt  with  is  —  th  of  a  year. 

m  '' 

Now,  returning  to  formula  (IV),  we  notice  that,  since   the 

f^ 
Lubbock  and  Woolhouse  formulte  (I)  and  (II)  express      Ukdh  in 

J  a 

terms   of    ~iu^^^-\^  +  u^^j_i-\-...-^uij\,   we    can    eliminate    either 

Al(/cr  or  (D  — M)i  +  (D  — M)2  ,  &:c.,  where,   in    the    latter   case, 

J  III  ill 

we  treat  (D  — M)  as  a  single  function. 
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5.  Eliminating  \Mdx  by  Woolhouse's  (I),  we  have 

the  signs  being  changed  because  we  are  using  the  lower  limit  in 
above  equation,  the  functions  vanishing  at  the  upper  limit. 
It  only  remains  to  value 

=  -D,(/..,  +  g)  +  gD., 

because  we  again  only  use  the  lower  limit,  the  function  vanishing 

at  the  upper  limit. 

Hence,  „,  .       ,  ,        1  —  a^. 


2;n     ■        12?h"^ 
formula  (12)  of  Chap.  XI^ 

6.  Eliminating  (D  — jM)  by  Woolhouse  (I),  we  have. 


+      M,.flfci; 


=  -^ I  J).rdx-  ~  8^H—  T7r4rr  1^  (Dv- M ,) I 

=  f7j.(  ]  —  --—)+ -——^ formula  (18)  of  Chap.  XI. 

V        2/?*/       1 2m-  ^ 

by   remembering    that    -^^^-r^ — ^■' =1— A.t,-  =  S<'.cj    and   that     the 
signs  are   changed  because  we  are  using  the  lower  limit  only. 
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7.  Again,  taking  Lubbock,  we  get  the  following  by 
eliminating  tlie  integral 

-"'    +2//J    "+12m^  D,  '  '^^• 

=  a("0+ J:-A,.--r^,AV  formula  (9)  of  Chap.  XI. 
2m     ■        i'Znr     '^ 

8.  Finally,  eliminating  the  (D  — M)  series  by  Lubbock, 
we  have 

"2my"^12m2""' 

9.  It  will  be  noticed  at  once  that  a  further  generalization 
could  have  been  worked  almost  as  easily  by  taking  a'^"'\  and 
applying  formulas  (I)  and  (II)  to  the  evaluation  of  this  expression. 
It  will  also  be  remarked  that  the  present  notes  contain  nothing 
really  new  ;  my  reason  for  putting  them  forward  is  that  they  give 
the  lines  of  thought  that  appealed  most  readily  to  me  when  I  first 
read  Chapter  XI  of  the  Text-Book,  and  they  also  seem  to 
have  been  of  some  assistance  to  those  to  whom  I  have  since 
shown  them. 

IL 


On  the  calculation  of  Limited  Payment  Life  Policy -Vahies. 
By  Frederick  Alfred  Williams,  A. LA.,  A.A.S.,  of  "La 
Nacional "  Life  Assurance  Company  of  Mexico. 

1  HE  following  note  on  a  continuous  method  of  forming  policy- 
values  for  limited  payment  life  policies  is  offered  in  the  hope 
that  it  may  be  of  some  slight  interest,  as  the  writer  does  not 
recall  ever  having  come  across  anything  in  the  Journal  touching 
upon  this  particular  method. 
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Having  recently  had  occasion  to  calculate  complete  tables  of 
policy-values  for  various  limited  payment  life  policies  and 
endowment  assurances,  the  following  relation  existing  between 
the  two  classes  was  brought  out  and  utilized,  it  being  remembered 
that  in  America  the  popular  form  of  endowment  assurance  is 
that  maturing  at  the  end  of  a  term  of  years  and  not  at  a  given 

age. 

Denoting  the  value  of  a  ^-year  limited  payment  life  policy 
taken  out  at  age  x,  which  has  been  71  years  in  force,  by  '„Yx,  we 
have 

iya;  =  -^x+n—t^x-^x+,i:T^,  wherc  i;P.p  dcnotcs  the  net  premium 

=  A.  +  AA:;-A..-?^^^i^^^  (putting  AAi  =  A^^.„-A,) 

"■.(•/ i 

^A,ri-^^^±^^^1+AA« 

L  8..T/1        J 

=  A.,.„V,.+AA». 

This  relation  lends  itself  to  application  by  a  continuous 
method  for  each  age  at  entry,  as,  having  first  calculated  the 
policy-values    for    the   endowment   assurances   by  means  of  the 

Aa 

well-known  method  denoted  by  the  relation  M+iV,7=„V.rt  H - 

where  Aa  is  the  difference  *  of  the  corresponding  temporary 
annuities,  Ave  can  utilize  these  latter  differences  and  obtain  the 
limited  payment  life  policy-values  thereby  with  great  facility. 
The  only  preliminary  step  required  is  the  preparation  of  the 
values  AA",  which  can  be  quickly  done  on  the  machine,  and, 
having  these,  our  policy-values  are  very  speedily  prepared. 

We  have  as  above,  ',y x  — ^.v -vN xl  +'^A^. 

The  second  term  of  the  right  hand  side  of  the  equation  may 
be  disregarded  and  left  to  be  added  by  a  clerk  to  the  last 
machine  result  whilst  the  next  operation  is  being  performed. 
The  operation  is  easily  seen  from  the  following  : 

Let  Y„  =  A.,. .  ,jV.y^ . 

Similarly  Y„+,  =  A., .  „+,V,,  =  A,[„V,7  +  ^]  =  ^''  ^  '^'^ '  ^^• 

Again        Y„+2  =  A.,, . «+2Vx«  =  A.,.  „+iV,,  +  -——^ 

L  ^xt\  -J 

=  Y„+i  +  ^Px.Aa+,. 

*  Taken  negatively,  so  tbat  Aa=ai+,,.r^,  -a^+n+i.r^mi-— [Ed.  J.I.A.'] 
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and  so  on.  Aa  being  the  difference  of  the  proper  temporary 
annuities. 

Thus,  starting  with  iVj7,  this  is  multiplied  by  A.,,.,  and  the 
result  left  on  the  machine,  so  that  the  next  operation  when 
performed  will  be  automatically  added.  Next  ^P^,  is  set  up, 
which  is  a  constant  for  all  values  of  n,  and  is  mnltiplied 
successively  by  the  corresponding  Aa,  the  result  in  each  case 
(including  the  initial  step)  being  called  to  the  clerk,  who  adds 
the  proper  AA  whilst  the  next  value  is  being  brought  out.  The 
machine  does  not  have  to  be  cleared  until  the  next  age  at  entry 
is  dealt  with,  and  the  only  check  required  on  the  work  is  that  on 
the  additions  by  the  clerk,  which  can  be  handed  out  and 
independently  checked.  The  machine  work  does  not  require 
checking,  as,  being  continuous,  an  automatic  verification  occurs 
with  the  last  policy-value  for  each  age  at  entry,  which  should 
obviously  be  Aj.+^. 

This  note  is  submitted  in  the  hope  that,  if  the  method  is  not 
entirely  new,  it  may  at  least  prove  of  passing  interest. 


CORRESPONDENCE. 


ON  THE  EFFECT  OF  A  EISE,  OR  FALL,  IN  MARKET  VALUES 

OF  SECURITIES,  OX  THE  FINANCIAL  POSITION 

AND  RESERVES  OF  A  LIFE  OFFICE.* 

To  the  Editor  of  the  Journal  of  the  Institute  of  Actuaries. 

Dear  Sir, — The  heavy  fall  in  marketable  securities  during 
recent  years,  has  brought  forward  the  question,  to  what  extent  a 
depreciation  of  the  life  investments  means  a  real  loss  to  a  life 
company,  and  ought  to  be  charged  to  the  profit  and  loss  account,  in 
case  the  aggregate  market  value  of  the  securities  should  be  exceeded 
by  the  amount  appearing  in  the  balance  sheet  of  the  preWous  year. 

The  matter  might  be  dealt  with  in  the  following  way. 

A  fall  of  market  prices  is  always  accompanied  by  a  rise  in  the 
average  rate  of  interest,  and  if  the  valuation  is  made  on  the 
corresponding  higher  percentage  basis,  then  the  diminution  of  the 
value  of  the  life  assets  is  to  a  great  extent  counterbalanced,  in 
some  cases  even  exceeded,  by  the  reduction  of  the  value  of  the 
company's  liabilities. 

Assuming  that  by  the  depreciation  of  the  investments  the  value 
of  the  life  assets  is  fallen  from  B  to  B',  that  the  average  rate  of 
interest  of  these  assets  is  risen  from  ito  i\  and  that  the  company's 
liability  calculated  upon  bases  i  and  ^'  is  V  and  V,  then  the  value 
of  the  company's  real  loss  arising  from  depreciation  of  a  unit  in  the 
market  value  of  the  assets  is  : 

B  -  B'  -  (V  -  r). 
^  B-B' 

*  See  also  the  remarks  ou  this  subject  in  the  President's  Address  (pp.  16-18 
of  present  volume). 
VOL.    XLIII.  I 
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Now,  evidently        B  =  V, 

and,  understanding  that  the  amount  of  interest  on  the  life  assets 
has  remained  unaltered,  then  :    B^  =  B'i', 


whence 

in  which 
and 


/= 


Y'i'  -  Yi 


Yii-i) 
V  =  A-Pa, 

V'-A'-Pa', 


A  and  a  being  valued  on  basis  i,  A'  and  a'  on  basis  t,  whilst  P 
denotes  in  both  formulas  the  same  quantity,  because  the  premium 
payable  under  the  policy  is  iuA'ariable. 

Supposing  i  =  -035,  %  =  -04  and  P  =  net  premium  0*^^'^  'ih 
per-cent,  I  find  according  to  the  0^^'^  mortality  table,  and  for  age 
•30  at  entry  : 


Years 
elapsed 

Values  of_/ 

Endowment  Assurance 

Whole 
Life 

30  years 

25  years 

20  years 

15  years 

5 

-2-11 

-1-20 

-0-70 

-0-18 

0-31 

10 

-0-68 

-0-11 

0-18 

0-49 

0-77 

15 

-0-16 

0-32 

0-55 

0-79 

1-00 

20 

0-13 

0-59 

0-79 

1-00 

25 

0-32 

0-80 

1-06 

30 

0-47 

1-00 

On  the  same  bases  of  mortality  and  interest  I  find  for  life  annuities : 


Age 
attained 

Value  of^ 

Life 

Annuity 

— 

40 

0-53 

50 

062 

60 

0-71 

70 

0-79 

80 

0-87 

90 

0-93 

In  these  tables  /  means,  as  has  been  said,  the  real  loss  to  the 
Company,  if  the  market  A^alue  of  its  life  securities  has  decreased  by 
unity. 


1909.]  Cjrrespondence.  Iu7 

Using  other  mortality  tables  and  rates  of  interest,  the  figures 
remain  about  the  same. 

It  appears  from  these  tables  that  the  gains  or  losses  caused  to  a 
life  company  by  a  rise  or  a  fall  of  the  market  value  of  its  securities 
are  for  the  greater  part  imaginarj",  and  have  but  little  influence  on 
the  results  of  the  year,  pro\'ided  the  liabilities  are  valued  in  the 
manner  described. 

A  valuation  on  a  variable  per-cent  basis  can  be  practically 
realised  Anth  sufficient  accuracy,  by  making  the  valuation  say,  on  a 
3  and  on  a  4  per-cent  basis,  and  by  calculating  the  liabilities  on  the 
desired  per-cent  basis  by  interpolation. 

Your  obedient  servant, 

Dr.  D.  P.  MOLL. 

Actuary  of  The  Xetherlands  Fire  and  Life 
Insurance  Company. 
The  Hague,  July  1908. 


DsSTITUTE   TEXT-BOOK,    PAET   L 

To  the  Hditor  of  the  Journal  of  the  Institute  of  Actuaries. 

Sir, — It  has  been  pointed  out  to  me  by  Mr.  H.  B.  Smither  that 
by  application  of  the  general  formula  (21)  of  Chapter  V  the  answer 
to  the  question  discussed  in  §  .30  of  that  chapter  may  be  accurately 
and  much  more  simply  expressed  in  the  form 

1+gr  2i  \        1+i// 

where  a!  is  calculated  at  the  rate  given  by  c  =v{\  +  <j).     This  result 
foUows  at  once  from 

K  =  r.€  +  rcCd  +g)  +  r^:C(l  +  gf  +  ...  +  '."iCd  +  r/)"-^ 

Its  identity  with  the  present  value  at  rate  c  of  the  varying  annuity 
of  which  the  /th  payment  is 

where  s-rT,  is  calculated  at  rate  g,  can  of  course  be  established  by 
algebraical  transformations. 

I  shall  be  much  obliged  if  you  can  find  space  for  these  few  lines, 
as  they  may  save  some  unnecessary  trouble  to  future  students. 

I  am.  Sir, 

Your  obedient  servant, 

R.    TODHUXTEPu 
2.5,  Pall  Mall,  S.W. 

17  December  190S. 
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THE   INSTITUTE   OF   ACTUARIES. 

EXAMINATIONS,  1909. 

We  are  authorized  to  state,  for  the  information  of  Candidates- 
entering  for  the  Examinations  to  beheld  in  1909,  that  Candidates 
who  have  passed  Part  I  only  of  any  previous  Syllabus  will  be 
permitted  to  take  Section  (3)  of  the  new  Part  I,  as  a  separate 
Examination;  also,  that  the  paper  set  in  that  Section  (Compound 
Interest  and  Annuities-Certain)  will  in  1909  be  common  to  the 
old  Part  II  and  the  new  Part  I ;  and  that  the  Board  of 
Examiners  in  that  year  will  report  separately  as  to  the  Candidates 
in  Part  II  who  pass  in  that  Section. 

The  Council  have  appointed  the  undermentioned  gentlemen 
to  constitute  the  Board  of  Examiners  until  further  notification  : — 
Messrs.  Thomas  G.  Acldand  {Chairman,  1909),  Henry  J. 
Baker  {Hon.  Secretarij,  1909),  Arthur  R.  Barrand,  Joseph  Burn,, 
"\V.  Palin  Elderton,  George  King,  John  Spencer,  Robert  R.  Tilt,. 
Harold  jM.  Trouncer  and  Alfred  W.  Watson. 


OBITUARY    NOTICE, 


Dr.  Israel  C.  Pierson. 
We  regret  to  announce  the  death  of  Dr.  Israel  C.  Pierson,. 
which  took  place  on  September  11th  last.  Dr.  Pierson  was  the 
first  Secretary  of  the  Actuarial  Society  of  America,  a  post  which 
he  held  for  ten  years,  during  which  period  he  very  largely 
contributed  to  its  growth  and  development.  Those  who  attended 
the  meetings  of  the  Fourth  International  Congress  of  Actuaries 
held  at  New  York  in  1903,  will  have  pleasant  recollections  of  the 
dignity  and  courtesy  with  Avhich  Dr.  Pierson  presided  over  its 
sessions,  and  of  his  cordial  relations  with  the  delegates  from 
Great  Britain  and  other  countries,  both  in  the  business  meetings 
and  in  the  social  engagements  of  the  Congress.  He  was  elected 
a  corresponding  member  of  the  French  Institute  of  Actuaries,  and 
of  the  Belgian  Association  of  Actuaries,  and  was  an  honoured 
Associate  of  our  own  Institute.  He  was  a  Graduate  of  the  New 
York  University,  from  which  he  received  the  degree  of  Ph.D.  in 
1890.  He  was  also  a  Fellow  of  the  American  Statistical  Society, 
the  New  York  Academy  of  Science,  and  the  New  York 
Mathematical  Society.  He  received  his  actuarial  training  in  the 
New  York  Life  Insurance  Company,  and  the  Equitable  Life 
Assurance  Society  of  the  United  States,  and  was  Actuary  of" 
the  Washington  Life  Office  until  his  resignation  in  1905. 
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On  a  New  Method  of  Constructing  and  of  Graduating  Mortalitij 
and  other  Tables.  By  George  King,  F.I.A.^  F.F.A., 
Consulting  Actuary. 

[Read  before  the  Institute,  14  December  1908.] 

1.  i.HIS  is  the  fourth^  and^  let  it  be  hopecl^  the  lastj  of  a  series 
of  papers  on  moi-tality  tables  in  their  various  aspects  which  the 
Institute  has  honoured  me  by  accepting.  The  investigation  had 
its  origin  many  years  ago  in  efforts  to  improve  upon  the  theo 
methods  of  constructing  mortality  tables  from  Census  Returns^ 
and,  when  the  enquiry  seemed  to  be  nearing  its  conclusion,  the 
fact  became  evident  that  the  formulas  which  had  presented 
themselves  could  be  applied  effectively  in  summation  form  to  the 
graduation  of  tables  derived  from  other  sources.  There  was, 
however,  a  preliminary  objection  to  be  overcome.  Summation 
Formulas  of  Graduation  were  under  a  cloud.  Dr.  Sprague  had 
condemned  them  in  unmeasured  terms,  and  Mr.  Todhunter,  in 
the  head-note  to  his  paper  {J.I. A.,  xxxii,  378),  had  accepted 
Dr.  Sprague's  authoritative  judgment.  Hence  my  first  paper  of 
the  series,  ''  On  the  Error  introduced  into  Mortality  Tables  by 
Summation  Formulas  of  Graduation  ",  [J.I. A.,  xli,  54),  wherein 
it  was  attempted,  and,  I  think,  successfully,  to  show  that  that 
error  is  generally  so  minute  as,  with  ordinary  care,  to  be  safely 
negligible  in  practice. 

2.  The  second  paper  of  the  series,  "  Notes  on  Summation 
Formulas  of  Graduation  ",  {J. I. A.,  xli,  530),  still  on  a  side  issue, 
was  a  natural  sequel  to  the  first.      It  dealt  in  a  way  differing 
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from  those  of  the  late  Mr.  J.  A.  Higham^  and  of  our  honoured 
President,  Mr.  George  F.  Hardy,  with  the  fascinating  problem  of 
the  graduation  of  mortality  tables  ;  and  in  it  were  applied  to  the 
purposes  of  graduation  some  of  the  formulas  which  had  been 
deduced  for  the  purposes  of  construction. 

3.  The  main  object  of  the  whole  investigation  as  originally 

contemplated  was  reached  when  I  had  the  honour  of  presenting 

the    third   paper   of  the    series,    (J. I. A.,    xlii,    225),   "  On   the 

"  Construction  of  Mortality  Tables  from  Census    Returns   and 

"  Records   of    Deaths  ",  hereinafter  frequently  quoted,  and  for 

the    sake    of   brevity    called    the    "  Census    Paper."      But    all 

along    there    had    been     the      intention     of     seeking    further 

developments,     and    of     applying     similar    principles    to     the 

construction  of  tables   derived  from    sources   of  various  kinds, 

with    the    more   special    object   of    showing   that    census  tables 

constructed  on  these  principles  are    worthy   of  confidence.       It 

must    be    confessed  that  the  hopes  were  but  modest  of  results 

being  achieved  in  this  direction  in  themselves  of  practical  and 

important  use ;    but  now,  in  submitting  the  final  paper  of  the 

series,  I  cannot   refrain    from    expressing  the  conviction  that  a 

completeness    and   success   have  been  reached  beyond  anything 

that  could  have  been  anticipated.     The  construction  of  mortality 

tables,  no  matter  from  Avhat  source  derived,  is  brought  under  one 

harmonious  system ;  and  the  tables  so  produced  are  as  smooth  as 

the  very  best  constructed  and  graduated  in  other  ways,  while  at 

the  same  time  it  would  appear  that  they  adhere  with  the  most 

minute   fidelity   to    the    original   facts.       Moreover,    the   labour 

involved    is    reduced    to    a    minimum.       There    is    no    need, 

for    instance,     to     go     to     the     trouble     of     calculating     the 

unadjusted  values    of   g.y ;    and  the  work  required   to    produce 

directly    from    the   Exposed   to    Risk  and  the   Deaths    a   table 

of   exceptional    smoothness    and   fidelity   to    data   is    much    less 

than  that    involved  in   graduation  alone  by    any   of  the   more 

satisfactory   formulas    previously    devised.     Lastly,    the  sj^stem, 

sometimes    suitably   modified    to    meet    special    circumstances, 

is    applicable    to    tables    of    many    and    varied   kinds.     From 

a    not    inconsiderable    experience,    I     can    bear    testimony    to 

the  celerity  and  certainty  with   which    crude    statistics  can  be 

dealt  with  by  the  new  method,  and  to  the  great  saving  of  labour 

that  ensues. 

4.  The  fundamental  processes  of  the  new  method  are,  first,  to 
find  graduated  quinquennial  values  of  the  function  to  be  dealt 
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with,  and  secondly,  to  insert  the  intervening  values  by  osculatory 
interpolation,  of  which  Dr.  Sprague  [J.I. A.,  xxii,  270)  was  the 
inventor.  In  deducing  his  fonnulas  he  used  central  diflferences, 
and  carried  them  out  to  the  fifth  order ;  but  it  seemed  to  me  that 
the  introduction  of  the  central  difference  notation  gave  needlessly 
the  appearance  of  intricacy,  and  fostered  the  idea  of  great 
complexity.  Therefore,  in  the  Census  Paper  an  alternative 
demonstration  was  given,  in  which  only  the  notation  of  ordinary 
differences  was  used,  and  thus  Dr.  Sprague's  5th  difference 
formula  was  reproduced ;  and  in  J.I. A.,  xli,  5-14,  1  similarly 
brought  out  a  formula  involving  three  differences  only.  Of 
course,  seeing  that  Dr.  Sprague  and  myself  use  identical 
differences,  and  that  we  both  use  them  centrally,  our  results 
are  the  same,  and  the  question  between  us  is  merely  one 
of  personal  preference  for  one  scheme  of  notation  or  another  in 
the  analysis. 

5.  Dr.  Buchanan  [J. I. A.,  xlii,  369)  favours  central  difference 
notation,  and  uses  central  differences  in  the  form  given  to  them 
by  Prof.  Everett  (J.I. A.,  xxxv,  452)  ;  but  I  can  scarcely 
imagine  that  anyone  reading  Dr.  Buchanan's  paper  will  think 
that  he  has  simplified  matters.  After  a  most  elaborate  and 
difficult  investigation,  he  produces  two  formulas  for  osculatory 
interpolation,  which  to  all  intents  and  purposes  are  only 
Dr.  Sprague's  5th  difference  formula  and  my  own  with  three 
differences,  in  a  new  garb ;  and  it  is  easy  to  deduce 
Dr.  Buchanan's  expressions  from  those  of  Dr.  Sprague  and 
myself,  or  vice  versa.  The  arithmetical  application  of 
Dr.  Buchanan's  expressions  is  not  the  same  as  when 
Dr.  Sprague's  form  is  used,  but  there  does  not  appear  to 
be  any  gain  in  brevity — rather  the  reverse.  That,  however, 
is  a  point  of  small  detail,  and  each  computor  should  use 
the  form  that  suits  him  best.  I  find  that  when  my  3rd 
difference  formula  is  used  in  Dr.  Sprague^s  form,  a  complete  and 
perfectly  smooth  mortality  table  can  be  constructed  from  the 
original  data  in  about  three  to  four  hours,  and  it  is  not  easy  to 
conceive  of  anything  more  expeditious. 

6.  In  passing,  a  protest  must  be  entered  against  part  of 
Dr.  Buchanan's  scheme  of  notation.  In  actuarial  literature  the 
symbol 

8uo  represents  Vi  —  Uq 

and  8-Uo  represents  Uo—'Iui  +  Uo 
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and  so  on  ;  but,  according  to  Dr.  Buchanan, 

Zno  represents  iu  —  n_x 

S'-Uq  represents  Wj  — 2;/o+  "-i 

and  so  on.  In  fact,  Dr.  Bucliauan  annexes  the  symbols  of 
ordinary  differences,  and  applies  them  unchanged  to  central 
differences.  Such  a  procedure  is  surely  indefensible.  It  leads 
to  confusion,  and  interposes  difficulties  and  pitfalls  in  the  path 
of  the  student  which  are  entirely  unnecessary.  The  central 
differences  and  the  ordinary  differences  of  a  function  are 
so  nearly  related  to  each  other  that  they  must  be  clearly 
distinguished  by  dissimilarity  in  notation.  Woolhouse  and 
others  have  recognized  this  necessity,  and  have  written  Oq,  bo, 
&c.,  for  the  central  differences  of  Uq,  retaining  the  symbols  Suq, 
B'-Uq,  &c.,  for  the  ordinary  differences,  and  their  good  example  is 
one  to  be  followed.  Even  if  a  writer  transgress  in  this  respect  in 
his  own  private  notes,  he  should  not  do  so  in  the  pages  of  the 
Institute  Journal,  or  otherwise  the  would-be  student  will  be 
discouraged,  and  actuarial  research  will  be  retarded. 

7.  As  already  remarked,  the  fundamental  processes  of  the 
new  method  are,  first,  to  find  graduated  quinquennial  values  of 
the  function  to  be  dealt  with,  and  then  to  insert  the  intervening- 
values  by  osculatory  interpolation.  In  paragraphs  80  and  81  of 
the  Census  Paper,  formulas  are  given  for  finding  the  graduated 
quinquennial  values.  The  general  symbol  u  is  there  used  for 
the  function,  but  it  would  have  been  better,  and  more  consistent 
with  the  rest  of  the  notation  in  this  series  of  papers,  to  use  the 
symbol  y,  and  to  treat  y  as  the  finite  integral  of  the  function  u, 
of  which  a  complete  table  is  required. 

8.  Let,  therefore,  y  be  the  finite  integral,  taken  negatively,* 
of  u,  and  let  A  represent  the  differences  for  quinqueunial 
invervals.  AVe  shall  then  have,  using  four  orders  of  differences, 
and  taking  ?/o  as  the  initial  term, 

yo+l=yo  +  2-2Ayo  +  l-32AVo  +  -088AVo— 0176AVo, 

5 

when  the  intervals  are  quinquennial.  It  is,  however,  convenient 
to  pass  to  yearly  intervals,  and  to  write  ?/n  for  y.^^},  while  we 

5 

*  The  summations  are  liere  taken  from  the  oldest  age  to  the  youngest,  the 
reverse  of  the  order  usual  in  integrating.  This  is  in  accordance  with  the  course 
followed  in  the  Census  Paper,  copying  the  example  of  the  General  Kegister 
OflSce.     With  this  explanation  no  confusion  is  likely  to  arise. 
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still  retain  the  differences  for  quinquennial  intervals,  so  that  now 
Ayo  will  represent  y-o  —  yo-  In  this  notation  the  equation 
becomes 

(i).  yu  =  yo  +  2-.2Ayo+l-3.2AVo  +  -088AVo--0176AVo 

(ia).        -«io=-2Ayo+-3.2AVo+-088AVo--0176AVo 

9.  Here  the  five  original  values  used  are  yo,  y^,  yio,  l/n  and 
^20^  ot"  which  yio  is  the  central;  and  the  resulting  ?/,j  is  the  value 
for  an  age  one  year  older  than  the  central  point  of  age.  When 
we  deduct  yn  from  ?/io  we  obtain  Uio,  the  required  graduated 
value  of  the  function  at  that  point.  This  was  the  formula  used  in 
the  Census  Paper  to  tind  quinquennial  graduated  values  of  Lj. 
and  d;g,  and  thence  of  Qx;  and  log  ^x  "^vas  made  the  subject  of 
osculatory  interpolation.  Logarithms  were  used,  so  that  yu  was 
log  Til  for  the  population,  and  log  /n  for  the  deaths ;  and  the 
corresponding  numbers  had  to  be  extracted  before  making  the 
subtraction  y\o  —  yn- 

10.  It  will  be  observed  that  the  series  employed  contains 
twenty  values  of  u.  Therefore,  there  is  not  a  central  value, 
and  Wio  has  ten  values  in  front  of  it,  and  only  nine  after 
it.  Consequently,  it  is  not  quite  central,  and  thereby  a 
small  theoretical  error  is  introduced.  In  dealing  with 
Census  Returns  this  error  is  of  no  importance,  and  even 
sometimes  it  may  be  an  advantage  to  employ  the  formula,  as 
its  tendency  seems  to  be  to  minimize  the  errors  in  the  original 
data  due  to  misstatements  of  age.  When,  however,  the  formula 
comes  to  be  applied  to  the  more  exact  annuity  and  assurance 
mortality  tables,  the  error,  although  very  small,  is  not 
inappreciable,  especially  at  the  higher  ages,  and  a  really  central 
formula  must  be  sought  for. 

11.  The  data  for  annuity  and  assurance  mortality  tables  consist 
of  the  Exposed  to  Risk,  E^,  and  the  Deaths,  Ojc,  at  each  age; 
and  the  problem  is  to  find,  by  a  central  formula,  graduated 
quinquennial  values  of  these  functions,  whence  to  derive  graduated 
quinquennial  values  of  q^.  If  we  have  a  series  of  25  terms  of 
the  ungraduated  function  u,  of  which  «o  is  the  first  term,  we  shall 
have  Uy2  as  the  central  term,  and  the  problem,  therefore,  is  to 
find  a  graduated  value  of  Wio. 

12.  As  before,  let  y  be  the  finite  integral,  taken  negativelv, 
of    1/,    and    let    Ay,    A-y,    &c.,    be    the    differences    of    y    for 
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quinquennial   intervals.     Then  1112  =  7/12— l/u-      By  the  ordinary 
i'ormula  of  finite  differences, 

>/,2=ih+l2-.^    +42-^+28-^ -21 -^-  +33  6-^ 

Avhence 

_,,^^Ayo^loA^^o^2^A3yo_.AVo^2.gA^yo. 
o  o-  o-'  o^  o^ 

But   the    first    differences    for    quinquennial    intervals    of    the 
function  y  are  the  sums  of  five  values  (with  negative  sign)  of  the 

function  n  :  that  is 

—  ^1/0=110  +  ^1+  .  •  •  4-H4 

—  A?/5=»5+  ?'ti+    •  •  .    +ii<j,  &c. 

It  is  convenient  to  treat  these  quinary  groups  of  u  as  the  primary 

function,    and    to   -write    — A?/o==?i'o,    — Ay5=""5;,    ^c.,    so    that 

—  A-//o  =  -^"oj   —  A^^yo~-^"""o;  &c.     In  this  notation  the  equation 

becomes 

,...                     ?ro           A?ro           AVo         AVo  AVo 

(n).  '?<i2=  —  +10-^^  +2-i -^- 0-— — |-^i»-^T- 

,..     V  "-10  AV5  AVo 

13,  To  apply  the  formula  we  sum,  from  a  convenient 
starting  point,  in  groups  of  fives,  the  series  to  be  dealt 
with  for  each  quinquennial  interval  of  the  table,  and 
dift'erence  four  times.  We  then  modify  the  resulting  function, 
w,  and  its  differences,  by  dividing  by  the  proper  powers 
of  5 ;  and,  lastly,  we  work  out  the  formula  by  means  of 
the  numerical  coefficients.  If  the  arithmometer  be  used,  we  may 
avoid  the  trouble  of  modifying  tc  and  its  differences,  and  write 

(iii).     '?<,.,=  •2?i-o+-4A?ro+-192A2M,'o--008AVo+-000896A^/ro, 

(iiia).  '!(,2=-2;rio--008A-M-5+-000896A^«-o. 

14.  If,  instead  of  taking  five  differences  of  ?/,  we  stop 
at    the    third,  then   11-  will    be  the   central   of   fifteen   terms    of 
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a   series   of  which    !/„  is  the  first,  and  u-  =  y-  —  yg.     Proceediug 
as  before 


Ay„  AVo     qA^o 

ys=yo    +8^+12^^^ — 8— j- 


_A.yo  ,  -AVo_AVo 


That  is 


5  5^  5^ 


(iv).  u;=  ^  +o-^ ~,  or 


(v).  «;=  •.2u-o+  -SA^ro-  -OOSAVo. 

(va).  U;  =  -2w,--008A^iCo. 

Equation  (va)  is  very  short  to   work,  either  mentally  or  on  the 
arithmometer. 

15.  Formulas  (ii)  and  (iv)  are  really  Summation  Formulas  of 
Graduation  in  embryo,  formula  (ii)  being  the  central  grouped 
curve  of  the  five  that  are  combined  in  Formula  A^  of  my 
"Notes  on  Summation  Formulas  of  Graduation",  and  (iv)  being 
the  central  grouped  curve  in  Formula  C^.  No.  (ii)  is  con-ect  up 
to  and  including  the  fifth  differential  coefficient,  the  theoretical 
error  being  +3744ui2^^;  and  No.  (iv)  up  to  and 
including  the  third  differential  coefficient,  the  theoretical 
error  being  — o3"6m;^^ —  1-464!/-^^.  Although  the  numerical 
coefficients  of  m^^  and  u}^  appear  large,  the  differential 
coefficients  themselves  are  very  small,  and  the  theoretical  errors 
are  really  insignificant. 

16.  The  foregoing  developments  have  been  tested  on  certain 
standard  mortality  tables.  Many  experiments  were  tried  in  a 
preliminary  way  on  Finlaison^s  Government  Female  Annuitants 
(1883)  Ultimate  Table,  because  that  is  perhaps  the  most 
intractable  that  is  available,  and  presents  the  greatest  difficulties 
in  the  way  of  graduation.  The  table  was  first  reconstructed  from 
Ej;  and  6x  strictly  on  the  methods  of  the  Census  Paper,  formula 
(\a)  in  paragraph  8  above  being  employed  to  find  quinquennial 
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values  of  Ej.  and  dx  at  ages  30,  35,  &c.,  up  to  90  ;  while  for  ages 
25  and  95  the  short  second  difference  formula  of  the  same  kind 
given  in  paragraph  80  of  the  Census  Paper  was  used.  Thence, 
graduated  quinquennial  values  of  q^  were  derived,  and  the  inter- 
vening values  of  log  q^  were  interpolated  by  osculatory  third 
differences,  gioa  being  taken  as  unity.  In  regard  to  smoothness^ 
the  resulting  table  was  quite  satisfactory,  and  there  was  no  great 
discrepancy  between  the  expected  and  the  actual  deaths;  but  still 
the  small  error  spoken  of  in  paragraph  10  above  was  api)arent. 
The  following  is  a  summary  of  the  results.  It  has  not  been 
thought  necessary  to  burden  this  paper  by  reproducing  the  table 
in  extenso. 

Government  Female  Annuitants  (1883)  Ultimate  Table,  reco-nstructed 
strictly  on  the  methods  of  the  Census  Paper. 


Age 

Actual 

Expected 

Accumulated 

Age 

Group 

Deaths 

Beaths 

Deviation 

Group 

30  to   34 

10 

]1-1 

+      11 

+       1-1 

30  to    34 

35    „    39 

21 

21-8 

+       -8 

+      1-9 

35    „    39 

40    „    44 

55 

50-5 

-     4-5 

-      2-6 

40    „    44 

45    „    49 

91 

960 

+     5-0 

+     2-4 

45    „    49 

50   „    54 

212 

207-6 

-      4-4 

-     2-0 

50    „    54 

55    „    59 

439 

431-0 

-     80 

-   10-0 

55    „    59 

60    „    64 

802 

815-3 

+    13-3 

+      3-3 

60    „    64 

65    „    69 

1,525 

1409-4 

-    25-6 

-   22-3 

65    „    69 

70    „    74 

2,279 

2310-5 

■+    31-5 

+     9-2 

70    „    74 

75    „    79 

2,834 

2796-6 

-   37-4 

-   28-2 

75    „    79 

80    „    84 

2,466 

249:J-4 

+    27-4 

—      -s 

80   „    84 

85    „    89 

1,463 

1435-2 

-  27-8 

-  28-6 

85    „    89 

90    „    94 

449 

447-7 

-      1-3 

-  29  9 

90   „    94 

95    „    99 

74 

85  1 

+    11-1 

-   18-8 

95    „   99 

100    ,.102 

2 

5-9 

+     3-9 

-   14-9 

100    ,,102 

Total 

12,722 

12707-1 

±203-1 

±176-0 

Total 

17.  In  his  recent  paper,  already  referred  to  above, 
Dr,  Buchanan  suggested  that,  instead  of  the  ordinary  differences 
of  formula  (i),  an  osculatory  formula  should  be  employed  in 
finding  the  graduated  quinquennial  values  of  ^r.,. .  That  plan  has 
been  tried,  but  the  results  arc  far  from  satisfactory.  Dr.  Buchanan 
])ropounded  the  idea  with  the  view  of  improving  the  smoothness 
of  the  final  table,  but  the  effect  in  that  direction  is  scarcely,  if  at 
all,  perceptible,  while  the  divergence  between   the  expected  and 
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the  actual   deaths  is  markedly   increased.      The  following   is   a 
summary  of  the  results  : 

Government  Female  Annuitants  (1883)  Ultimate  Table,  reconstructed  hy 
the  method  of  the  Census  Paper,  except  that  the  graduated 
quinquennial  values  of  qx  were  derived  hy  an  osculatory  foj'niula. 


Age 
Group 

Expected 
Deaths 

Deviation 

Accumulated 
Deviation 

Age 
Group 

1 

30  to    3-4 

13-4 

+     3-4 

+      3-4 

30  to    34 

35    „    39 

25-1 

+      4-1 

+      7-5 

35    „    39 

40    „    44 

53-8 

-      1-2 

+      6-3 

40   „    44 

45    „    49 

87-6 

-      3-4 

+     2-9 

45    „    49 

50    „    54 

203-1 

-     6-9 

-     4-0 

50    „    54 

55    „    59 

429-9 

-     9-1 

-   131 

55    „    59 

60    „    64 

821-3 

+    19-3 

+      6-2 

60    „    64 

65    „    69 

1496-3 

-   28-7 

-   22-5 

65    „    69 

70    „    74 

2368-0 

+   890 

+    66-5 

70    „    74 

75   „    79 

2807-0 

-  270 

+    39-5 

75   „    79 

80    „    84 

24570 

-     90 

+   30-5 

80    „    84 

85    „    89 

1402-7 

-   60-3 

-   29-8 

85    „    89 

90    „    94 

3S6-9 

-   62-1 

-   91-9 

90    „    94 

95    ,.    99 

87-2 

+    13-2 

-   78-7 

95    „    99 

100    ,,102 

6-1 

+      4-1 

-  74-6 

100    ,,102 

Total 

12647-4 

±340-8 

±477-4 

Total 

18.  In  Tables  1  and  2  of  the  Appendix  are  given  the  results 
of  two  constructions,  called  A  and  B  respectively,  of  the 
Government  Female  Annuitants  (1883)  Ultimate  Table  by  the 
new  method,  improved  so  as  to  remove  the  small  theoretical 
error  inherent  in  the  method  of  the  Census  Paper,  and  it  has 
been  thought  desirable  to  give  the  figures  in  full  as  an 
example  of  what  the  new  method  can  achieve  in  a  somewhat 
difficult  case. 

19.  For  Construction  A  formula  (va)  above  was  applied  to 
E.r  and  6^  separately,  in  order  to  lind  graduated  quinquennial 
values  of  qj.,  and  then  log  g^^;  was  interpolated  by  the  osculatory 
ord  difference  formula  (vii)  given  in  paragraph  24  below,  and 
the  whole  work  was  done  on  the  arithmometer.  As  the  results 
are  of  importance  in  illustrating  the  new  method,  explanations 
of  the  process  in  some  detail  may  be  permitted. 

20.  The  original  data,  namely,  the  exj)osed  to  risk,  E.^.,  and 
the  deaths,  6^.,  at  each  age,  are  to  be  found  on  pp.  24  and  25  of 
the  late  Mr.  A.  J.  Finlaison's  well-known  report.  To  suit 
formula  (va)  the  sums  of  E.^.  and  6^^.  in  quinary  groups  were  taken 
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at    ages    20,    25,    kc,    to    95,   and   differenced    twice,   and   the 
following  are  the  ti^ures  : 


Exposed  to  Risk,  E 

X- 

i     ^■r+-»  T- 

1 

Age 

2^   E^  =  fr^ 
123 

AiCx 

£^-lCx 

Age 

20 

+   311 

+  365 

20 

25 

434 

+   676 

+  353 

25 

30 

1,110 

+  1.029 

+ 1,089 

30 

35 

2,139 

+  2,118 

+ 1,590 

35 

40 

4,257 

-r    3,708 

+  1,782 

40 

45 

7,965 

+  5,490 

+  3.480 

45 

50 

13,455 

+  8,970 

+  718 

50 

55 

22,425 

+  9,688 

-1,774 

55 

60 

32,113 

+■  7,914 

-7,628 

60 

65 

40,027 

+   286 

-9,567 

65 

70 

40.313 

-  9,281 

-3,724 

70 

75 

31,032 

-13,005 

+ 1,968 

75 

80 

18.027 

-11,037 

+  5,582 

80 

1    85 

6,990 

—  5,455 

-r  4,102 

85 

(220,410) 

-  1,412) 

(-1,664) 

90 

1,535 

-  1,353 

90 

1    95 

1.S2 

95 

Deaths,  dx. 

1    Age 

2^^'ex=«-. 

Aifx 

A^x 

Age 

20  . 

0 

+          9 

8 

20 

25 

9 

+    1 

+   10 

25    \ 

30 

10 

+    11 

+   23 

30    j 

35 

21 

+    34 

+    2 

35    1 

40 

55 

+    36 

+   85 

40 

45 

91 

+   121 

+  106 

45 

60 

212 

+   227 

+  136 

50 

55 

439 

+   363 

+  360 

55 

60 

802 

■*■       723 

+   31 

60 

65 

1,525 

4-   754 

-  199 

65 

70 

2.279 

+   555 

-  923 

70 

75 

2,834 

-   368 

-  635 

75 

80 

2.466 

-  1.003 

-   11 

80 

85 

1,463 

-  1,014 

■^  639 

85 

12,206) 

i  +   449) 

(~  384) 

90 

449 

-   375 

90 

95 

74 

95 

21.  Formula  (va)  was  then  applied  to  the  ligures  of  each  section 
of  the  above  statement  in  order  to  obtain  the  graduated 
quinquennial  values  of  E^,  and  6^  for  ages  27,  32^  &c.,  up  to  92, 
which  is  as  far  as  the  data  treated  in  this  way  will  permit ;  and 
hence  the  values  of   qj.  at  these  ages  were  found.     It  will    be 
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observed  that  the  sums  to  age  ^5  of  »'.r  and  of  its  differences  are 
given  above  as  a  check  on  the  calculations.  Formula  (v)  is  applied 
to  these  sums,  and  the  results  should  be  the  sums  of  the  graduated 
quinquennial  values  of  Ej.  and  Oj^.  The  following  are  the  detailed 
figures. 

Graduated  Values  of  E^  and  dx  and  q^  ■ 


Age 

^x 

<'x 

2^ 

Age 

27 

83-880 

1-864 

•0222222 

27 

32 

219176 

1-920 

•0087601 

32  1 

37 

419088 

4-016 

•0095827 

37 

42 

838-680 

10-984 

•0130968 

42 

47 

1578-744 

17-520 

•0110974 

47 

52 

2663-160 

41-552 

•0156025 

52 

57 

4479-256 

86-712 

•0193586 

57 

62 

6436-792 

157-520 

-0241718 

62 

67 

8066-424 

304-752 

-0377803 

67 

72 

8139136 

457-392 

-0561966 

72 

77 

6236-192 

574-184 

•0920728 

77 

82 

3589-656 

498-280 

•1388099 

82 

87 

1353-344 

292-688 

•2162703 

87 

92 
97 

274-184 

84-688 

•3088729 
•5317415 

92 

44377-712 

2534-072 

97 

102 

! 

1^0000000 

102 

22.  Formula  {va)  gives  qj.  as  far  as  age  92,  and  we  assume 
that  ^102  is  unity,  because  that  is  the  final  age  in  the  table  of 
original  data,  the  Exposed  to  Risk  at  that  age  being  unity.  AVe 
find  9p7  by  means  of  a  third  diflPerence  constructed  from  the  values 
for  ages  82,  87,  92  and  102  as  shown  in  the  Census  Paper, 
paragraph  70.     The  formula  is 

A  V^  =  I  {  5 102  —  9S2  — -1-^  ?82  —  6  A2^S2  } 

23.  It  may  be  mentioned  that  the  ages  20,  25,  &c.,  at 
which  the  quinquennial  values  of  Wj,  are  taken  were  not  chosen 
arbitrarily,  but  of  purpose,  so  that  age  102,  the  final  age  of  the 
table,  might  be  one  of  the  quinquennial  points  used  for  the 
osculatory  interpolation  of  log^j--  For  this  reason  it  will 
be  found  convenient  that  the  oldest  age  for  wv  shall  always 
be  seven  years  younger  than  the  age  at  which  qj.  is  taken 
as  unity. 

24.  The  3rd  difference  osculatory  formula  of  iuterpolatiun 
is  demonstrated  in  my  Notes  on  Summation  Formulas  of 
Graduation,    J. I. A.,    xli,    530,    and     repeated     in     abstract     in 


120  On  a  New  Method  of  Constructing  and  of  [April 


paragraph  60  of  the  Census  Paper.  When  u  is  the  function 
which  is  to  be  the  subject  of  interpolation,  and  when  A,  as 
before,  represents  diiferences  for  quinquennial  intervals,  and 
h  those  for  vearlv  intervals,  we  have 


(vi) 


o 


Pu,= 


■2^'-" 


Pll, 


5-       ~   5^ 


This  form  is  very  convenient  when  an  arithmometer  is  not 
available,  because,  when  we  have  modified  the  differences 
of  u  by  dividing  by  the  suitable  powers  of  5,  which  is 
done  by  multiplying  mentally  by  "2,  '04,  and  '008,  the 
numerical  coefficients  are  easy  to  work.  If,  however,  recourse 
can  be  had  to  an  arithmometer,  w^e  need  not  go  to  the 
trouble  of  modifying  the  differences  of  u,  and  the  formula 
may  be  written 

iZu,  =-.2Awo  +  -12A2«o--016A^Mo 

(vii).  -  h'-Us  = 


8hu  = 


•04A2«o--016A3«„ 
•024A^Wo 


25.  The  following  are  the  values  of  log^j.,  increased  by  3  to 
eliminate  negative  characteristics,  and  their  differences,  which 
Avere  used  to  construct  the  differences  required  in  the  osculatory 
interpolations  : 


Age 

3  +  logq^ 

A  log  qj, 

A-  log  qjc 

A='  loff  q^ 

! 

Age 

27 

1-34679 

-  -40429 

+  -44327 

--34657 

27 

32 

0-94250 

-h  -03898 

+  -09670 

-•30431 

32  1 

37 

0-98148 

+ -13568 

- -20761 

+  -42750 

37  1 

42 

1-11716 

- -07193 

+ -21989 

-•27417 

42 

47 

104523 

+ -14796 

- -054:^8 

+  -06240 

47  1 

52 

119319 

+  -09368 

+ -00812 

-1-  -07867 

52  i 

57 

1-28687 

+ -10180 

+  -08679 

- -10293 

57  ! 

62 

1-38867 

+  -18859 

--01614 

+  -05811 

62  ! 

67 

1-57726 

+ -17245 

+  -04197 

- -07811 

67  1 

72 

1-74971 

+ -21442 

-03614 

+ -05047 

72 

77 

1-96413 

+ -17828 

+  ■01433 

-05218 

77 

82 

2-14241 

+ -19261 

- -03785 

+ -11901 

82 

87 

2-33502 

+ -15476 

+ -08116 

-•04278 

87 

92 

2-48978 

+  ■23592 

+ -03838 

92 

97 

2-72570 

+  -27430 

97  1 

102 

3-00000 

102 
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26.  Those  students  who  may  wish  to  verify  the  processes  in 
their  entirety  will  be  glad  to  have  recorded  the  osculatory 
differences  themselves,  calculated  from  the  above  data  by  the 
formula  of  paragraph  24,  above.  They  are  as  follows,  the 
decimal  points  being  omitted. 


Age 

8^ 

5= 

(5 

3+lo-ry^ 

A;,'e 

32 

-  83178 

+  232760 

-221204 

9425000 

32 

37 

-  73035 

+  S7370 

+  2J2690 

9814800 

37 

42 

+ 102600 

-151444 

-  46172 

11171600 

42 

47 

-  65802 

+  131824 

+ 163876 

10452300 

47 

52 

+  14976 

-  31696 

+  220800 

11931900 

52 

57 

+  18882 

-  9340 

+ 184516 

12S68700 

57 

62 

-  24702 

+  51184 

+  32J216 

13886700 

62 

67 

+  13947 

-  15754 

+  348514 

15772600 

67 

72 

-  18747 

+  29286 

+  407762 

17497100 

72 

77 

+  12114 

-  22532 

+  377396 

19641300 

77 

82 

-  12522 

+  14080 

+  382104 

21424100 

82 

87 

+  28563 

-  34182 

+  320758 

23350200 

87 

92 

-  10266 

+  39308 

+  413756 

24597800 

92 

27.  By  means  of  these  differences  all  the  values  of  log  q^  from 
age  32  to  age  97  are  obtained  by  continued  addition,  but  it  is 
necessary  to  complete  the  table  by  supplying  the  values  for  ages 
27  to  32,  and  97  to  102.  In  the  case  of  this  particular  table  the 
scantiness  of  the  original  data  prevents  us  from  proceeding  to  an 
earlier  age  than  27.  Using  the  function  q^  itself,  we  construct 
a  fourth  difference  by  the  formula  given  in  paragraph  90  of  the 
Census  Paper, 

8^u,.=  —  {ux+8— "a,  — 8Smx  — 288^?/^  — 56S3«a.} 

At  the  beginning  of  the  table  the  values  of  q^  used  are  those  for 
ages  35,  34,  33,  32  and  27,  and  at  the  end,  those  for  ages  94, 
95,  96,  97  and  102.  As  an  example,  the  figures  for  the  young 
ages  may  be  reproduced. 


5^ 

5^ 

h- 

S 

lO'Jx 

Age 

-348-6 

+ 19000 

+  2800 

-  3100 

86600 

35  1 

+ 1551-4 

+  4700 

-  300 

835<X) 

34  1 

+ 1202-8 

+  6251 

-r  4400 

83200 

33  1 

-T-  854-2 

+  745i 

+ 10651 

87600 

32  , 

+  505-6 

+  8308 

+  18105 

98251 

31 

+  157-0 

+  8814 

^26413 

116356 

30  1 

\ 

+  8971 

+  35227 

142769 

29  i 

+  44198 

177996 
222200 

2S  1 
27  : 
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28.  Construction  B,  Table  2  of  the  Appendix,  was  effected 
on  precisely  the  same  principles  as  Construction  A,  but  with 
greater  elaboration  of  detail.  To  find  the  graduated  quinquennial 
values  of  E.i.  and  6x,  formula  (iii),  involving  four  differences  of 
li'x,  Avas  used  on  the  arithmometer  for  ages  32,  37,  &c.,  up  to  87 
inclusive,  the  values  for  ages  27  and  92  being  obtained  by  the 
shorter  formula  (va),  and  the  value  for  age  97  being  added  as  in 
paragraph  22 ;  and,  having  the  graduated  values  of  log  q^. 
at  these  quinquennial  points,  the  intervening  values  were 
interpolated  by  the  5tli  difference  osculatory  formula  given  in 
paragraph  57  of  the  Census  Paper.  AVe  thus  have  the  values  of 
log  qx  complete  for  ages  37  to  92  inclusive,  and  the  remaining 
ten  values  at  each  end  were  supplied  by  means  of  the  formula 
given  in  paragraph  87  of  the  Census  Paper. 

29.  In  Tables  I  and  2  of  the  Appendix,  the  third  differences 
of  qx  are  set  forth  for  Constructions  A  and  B  respectively,  and  it 
will  be  seen  that  there  is  not  much  to  choose  between  them, 
B  being  a  little  the  better.  Both  the  graduations  are  smooth, 
quite  smooth  enough  for  practical  purposes;  and,  seeing  that 
Construction  A  involves  only  about  half  the  work  required  in  B, 
it  is  to  be  preferred,  but  it  may  be  improved  upon  with  very  little 
addition  to  the  work  which  it  involves.  On  seeing  an  early 
proof  of  this  paper,  Mr.  Lidstone  suggested  that  formula  (iii) 
might  be  contracted  into  that  given  as  (iiic),  in  the  same  way 
that  I  had  already  contracted  (v)  into  (va).  Combining,  there- 
fore, formula  (iiia)  with  the  ord  difference  osculatory  formula,  we 
shall  have  a  construction  effected  nearly  as  easily  as  A,  and  with 
all  the  special  fidelity  to  the  facts  shown  by  B.*  These  graduations 
may  be  compared  with  that  effected  by  Mr.  J.  Spencer  by  means 
of  his  21-term  formula,  and  given  in  J. I. A.,  xli,  366,  369, 
and  371.  Perhaps  the  graduation  of  Mr.  Spencer  has  a  trifiiug 
advantage  in  the  way  of  smoothness  over  the  others,  but  against 
that  it  must  be  remembered  that  his  21-term  formula  is 
comparatively  laborious  to  apply,  and  that  even  Construction  B 
could  be  carried  out  with  much  less  trouble. 

30.  In  Tables  1  and  2  are  also  given  the  expected  deaths  and 
the  deviations  for  both  constructions ;  and,  again,  comparison 
may  be  made  with  the  results  of  Mr.  Spencer's  graduation  shown 
on  the  pages  of  the  Journal  above  mentioned.  But  the  relative 
general  effects  of  the  different  processes  will  be  better  appreciated 
by  means  of  the  following  summary  : 

*  ^'ee,  however,  pars.  75  and  80  of  the  Addendum. — G.  K. 
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Government  Female  Annuitants  (1883)  Ultimate  Talle. 

Deviation  of  the  Expected  from  the  Actual  Deaths  accordinfj  to  various 
methotis  of  construction. 


COXSTRUCTIOS  A 

COSSTKCCTIOS  B 

Spesceb's 

GBAOnATIOK 

Deviation 

Accum. 
Deviation 

Deviation 

Accum. 

Deriation 

Deviation 

Accum. 
Deviation 

30  to     34 

+      -2 

+      -2 

-     -2 

-     -2 

+ 

1-9 

+     1-9 

35    , 

,     39 

+      -1 

+      -3 

+      -1 

-       1 

+ 

3-7 

+     5-6 

40    , 

,     44 

-    1-3 

-   1-0 

—     '7 

-      -8 

— 

3-2 

+      2-4 

45    , 

,     49 

+    1-4 

+      -4 

^      -6 

—      '2 

~ 

•  ~ 

+      31 

50    , 

,     54 

-    1-4 

-    10 

-     -9 

-    1-1 

— 

s-o 

-     4-9 

55    , 

,     59 

—      7 

-   1-7 

-    1-1 

— 

•4 

-     5-3 

60   , 

,     64 

+   4-8 

+    31 

4-    1-8 

+       1 

4- 

18-1 

+    12-8 

65    , 

,     69 

-   5-9 

-   2-8 

-   5-3 

-   4-6 

— 

30-2 

-    17-4 

70    , 

.     74 

+  12-7 

+    9-9 

+    8-0 

+    3-4 

- 

36-6 

+    19-2 

75    , 

,     79 

—  lo"5 

-   5(3 

-   9-8 

-    6-4 

— 

171 

+      21 

80    , 

,     84 

+    2-8 

-   2-8 

+    5-4 

-    10 

+ 

17-3 

+    19-4 

85    , 

,     89 

-11-9 

-14-7 

-   4-3 

-    5-3 

— 

13-9 

+      5'5 

90   , 

,     94 

+    5-0 

-  9-7 

+    5-0 

-      -3 

— 

8-2 

-     2-7  1 

95    , 

,     99 

+  11-7 

+    2-0 

+    6-6 

+    6-3 

_ 

•1 

-     2-6 

100  t 

0  102 

+    3-9 

+    5-9 

+    3-6 

+    9-9 

+ 

3-6 

+     1-0  1 

Total 

±79-3 

±611 

±52-3 

±41-4 

-U 

1630 

±105.9 

31.  It  will  be  observed  that  both  Coustriictions  A  and  B 
adhere  to  the  original  facts  with  remarkable  fidelitv,  B  beino-  a 
trifle  the  better  in  this  respect.  Mr.  Spencer's  graduation  is  at 
least  as  good  as  any  that  have  been  effected  hitherto,  and  vet  it 
shows  deviations  twice  as  great  as  those  of  Construction  A  and 
three  times  as  great  as  those  of  Construction  B,  v.-hile  its  irain  in 
smoothness  is  scarcely  perceptible. 

32.  The  new  method  has  been  applied  to  construct  the 
British  Offices  0^^  Aggregate  Table,  direct  from  the  Exposed  to 
Risk  and  the  Deaths  as  given  on  pages  486  and  487  of  the 
volume  of  "Unadjusted  Data";  and  the  detailed  results 
appear  in  Table  3  of  the  Appendix.  Except  as  regards  the 
youngest  ages,  the  processes  followed  were  precisely  the  same 
as  in  Construction  A  of  the  Government  Annuitants  Table  fully 
explained  in  paragraphs  19  to  27  above.  The  function  iv^  was 
first  foi-med  for  both  E^.  and  6^  at  ages  11,  16,  &c.,  up  to  age  96, 
these  points  being  chosen  in  accordance  with  paragraph  23, 
because  in  this  case  the  oldest  recorded  age  is  103,  at  which  q^ 
is  taken  as  unity,  and  age  96  is  seven  years  younger.  Then 
formula  (va)   was  used  to  lind  graduated  values  of  E^  and  6^, 
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and  thence  of  q^,  at  ages  18^  23,  &c.,  up  to  93,  and,  in  accordance 
with  paragraph  22,  the  value  of  593  was  supplied  by  a  3rd 
diiFei'ence  from  the  values  for  ages  83,  88,  93,  and  103.  Having 
thus  q,.  at  the  quinquennial  points  18,  23,  Sec,  up  to  103,  the 
osculatory  3rd  difference  formula  (vii)  was  employed  to  calculate 
the  values  of  log  q^  for  ages  23  to  98  inclusive;  and  the  values 
for  ages  98  to  103  were  computed  by  a  fourth  difference  as 
explained  in  paragraph  27. 

33.  For  the  young  ages,  23  down  to  10,  a  double  process 
was  employed.  The  table  was  first  carried  to  age  18  by  means 
of  the  formula  used  at  the  old  ages,  the  fourth  difference  being 
derived  from  the  values  for  ages  26,  25,  24,  23  and  18.  The 
values  for  ages  18  to  10  were  then  found  by  a  third  difference 
by  a  modification  of  the  method  used  by  AVoolhouse  for  the  H"^ 
Table.  For  ages  10  to  17  the  unadjusted  values  of  q^  were  taken, 
and  for  ages  18,  19  and  20  the  adjusted  values  derived  as  above  ; 
and,  to  reduce  the  number  of  figures,  the  corresponding  values 
of  colog  p^  were  extracted.  The  following  is  the  work  in  its 
entiretv,  the  calculations  being  carried  to  seven  places  of 
decimals. 


Age 

Colog  p^ 

2cologjB;c 

52  coiog^j; 
=  co\ogpx-i 

S-2  colog  px 

535  colog  ^2 

20 

00178 

00] 7800 

+ 16,900 

-  600 

+  329 

19 

00169 

0034700 

16,300 

-  271 

18 

00163 

0051000 

16,029 

+   58 

17 

00149 

16,087 

+  387 

16 

00165 

16,474 

+  716 

15 

00160 

17,190 

+  1,045 

14 

00038 

18.235 

+  1,374 

13 

00060 

i 

19,609 

+  1.703 

12 

00257 

21,312 

+  2,032 

11 

00345 

23,344 

10 

00309 

0199300 

It  will  be  observed  that  the  column  of  colog  p^.  is  summed  from 
the  top  downwards,  thus  giving  the  graduated  values  of  Scologjo^r 
for  ages  20,  19  and  18,  and  the  total  at  age  10,  four  values 
in  all.     From  these  a  third  difference  is  derived  by  the  formula 

8^1/0=  t-—{mio  — Wo  — 10SMo  —  -i5S-Uo}, 

and  the  column  3S  colog;; .r  completed.  This  consists  of  the 
ccraduated  values  of  colog  pj:  all  shifted  up  one  line  in  the  table,. 


1909.]  Graduating  Mortality  and  other  Tables.  125 

so  that,  for  instance,  tlie  value  16474  (or  "0016474  when  the 
decimal  point  is  replaced)  against  age  16,  is  colog;?i5.  The 
formula  secures  that  the  sum  of  colog  /j.^  for  ages  10  to  18  is  the 
same  by  the  graduated  and  the  nngraduated  tables,  or  in  other 
words  that  g^io  I'emains  unaltered  by  the  graduation. 

84.  This  plan  of  completing  the  table  at  the  younger  ages 
has  been  found  to  work  very  well  in  practice,  but  an  unlimited 
number  of  plans  based  upon  similar  principles  could  be  devised, 
some  of  which  would  give  equally  good  results.  Moreover,  the 
formula  would  have  to  be  varied  to  meet  different  conditions. 
According  to  the  final  age  of  the  table  at  which  q^  is  unity, 
there  may  be  any  number  of  terms  from  seven  to  eleven  to  be 
supplied  at  the  beginning.  The  following  are  the  formulas  for 
all  the  possible  cases — 

7  terms,  8^Mo=  h-j  {^9 — ?<o~9Smo  — 36S"-Wo} 

8  terms,  8^«(,=  r-^j-r  {miq— Mq— lOS'^o— 4o8-Mo} 

9  terms,  Pu^=-  zr^^  {Mn  — z/n— llS«o — SoS't^ol 

loo  ' 

10  terms,  c)-^Mo=  f^^{Mi2—Mo—12SMo  — 668^^0} 

11  terms,  Pu^^i  ^^^{u^^—u^—\2>lu^—l%h'^UQ\ 

After  all,  it  does  not  much  matter  how  the  table  is  completed 
at  the  two  ends,  so  long  as  we  have  smooth  curves,  joining  on 
without  break  to  the  rest  of  the  table,  and  which  reproduce  the 
actual  deaths  without  an  unreasonable  amount  of  deviation.  At 
each  end  the  observations  are  always  scanty,  and  not  entitled  to 
much  confidence.  The  necessity  of  completing  the  ends  of  the 
table  arises  also  when  summation  and  other  formulas  of  gradua- 
tion are  used,  and  is  not  confined  to  the  new  method  of 
construction. 

35.  In    Table    3,    and   also    in    Table    4,    to    be    described 

immediately,     there    is  a  falling  value  of  q_y.   from    age    10   to 

age  17,  at  which  point  a  minimum  occurs,  a  feature  not  brought 

out  in  Mr.   Hardy's    table,    or    in    the  table   as  graduated  by 

VOL.  XLiir.  L 


126  On  a  Xew  Method  of  Constructing  and  of  [April 

Mr.  Spencer;  but  an  inspection  of  the  unadjusted  values  of  (jj. 
will  show  that  it  is  a  feature  which  really  exists  in  the  Experience, 
and  which  should  not  be  eliminated  by  the  graduation. 
Even  according  to  Tables  3  and  4,  the  expected  deaths  are 
too  few  at  ages  10,  11,  and  12,  where  q^  is  large,  and  too 
many  at  ages  13  to  17,  where  q^.  is  small,  so  that  the 
peculiarity,  far  from  being  exaggerated,  has  been  partly 
smoothed  down. 

36.  From  the  title  of  this  paper  it  will  be  gathered  that 
the  new  method  is  applicable  to  the  graduation  of  mortality 
tables  as  distinguished  from  their  construction.  An  illustration 
of  graduation  pure  and  simple  is  given  in  Table  4  of  the 
Appendix,  where  a  new  graduation  of  the  0*^^  Table  is 
submitted. 

37.  In  every  respect  the  process  of  graduation  is  the  same  as 
that  of  construction,  except  that,  instead  of  operating  on  E.r  and 
dx  separately  in  order  to  find  graduated  quinquennial  values 
of  Vx>  ^ve  use  log  (^.i-  +  'l)  taken  from  the  unadjusted  values 
of  qx'  Eog  (<7.,.  +  "l)  is  employed  instead  of  log  q,,.,  because  at 
a  few  ages  the  rough  q^.  is  zero,  and  its  logarithm  would  be 
negatively  infinite;  but  the  function  log  (f/.^. +  *1)  is  so  very 
convenient  in  other  respects  that  it  may  well  be  used,  no  matter 
what  graduation  formula  be  adopted.  Except  at  age  103  the 
characteristic  of  log  ((^.r+'l)  is  —1  throughout  the  whole  table, 
and  may  therefore  be  ignored,  and  the  mantissas  of  the 
successive  logarithms  keep  much  closer  to  each  other  than  in  the 
case  of  logtj'j..  That  is.  the  curve  of  the  unadjusted  log  (g'jj  +  'l) 
is,  to  begin  with,  of  much  more  easy  gradients  than  that  of 
log  qx,  and  therefore  more  amenable  to  interpolation  and 
graduation. 

38.  Using,  then,  log^g.,. +  "1)  as  the  fundamental  function, 
Table  4  of  the  Appendix  was  calculated,  and  completed  at  the 
ends,  by  exactly  the  same  methods  as  Table  3,  and  there  is  no 
need  to  repeat  the  explanations. 

39.  The  official  0^'  Table  is  given  in  the  volume  of 
"  Graduated  Experience  ",  published  by  the  Institute  of  Actuaries 
and  the  Faculty  of  Actuaries  in  Scotland ;  and,  as  far  as  about 
age  75  or  80,  it  follows  accurately  Mr.  G.  F.  Hardy's 
construction,  but  at  the  older  ages  the  graduation  becomes  veiy 
defective,  because  q,^  is  always  made  to  correspond  to  the 
tabulated  values  of  Ij.  and  d^,  and  when  Ij.  is  kept  integral  and 
is  cut  down  to  less  than  five  figures,  all  the  original  smoothness 
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in  the  curve  of  q^.  is  lost.     This  will  be  seen  from  the  following 
3rtl  differences  of  the  official  'y.i; — 


1 

Age 

\(fih^^ 

Age 

IQr^h^qx 

75 

+    14 

90 

545 

6 

1 

-+- 

746 

7 

+   1 

2 

— 

955 

8 

+  19 

3 

H- 

1255 

9 

-  10 

4 

- 

1687 

80 

+   9 

95 

81 

1 

+  1.5 

6 

+ 

2367 

2 

+  6 

7 

_ 

1132 

3 

-  2.5 

8 

+ 

5237    i 

4 

■\    55 

9 

+ 

13095 

85 

-  46 

6 

+  10 

7 

+  92 

8 

-211 

9 

1 

+  358 

... 

! 

40.  I  am  not  aware  that  Mr.  Hardy's  original  values  of  qj; 
for  this  part  of  the  table  have  ever  been  published,  but  on 
p.  153  of  the  volume  of  Principles  and  Methods,  a  complete 
table  of  colog  ^9.1,.  is  given,  from  which  q^^.  can  be  obtained;  and 
that  was  availed  of  in  preparing  Table  5  of  the  Appendix. 
There,  all  ^Ir.  Hardy's  values  of  q^^.  as  far  as  age  103  will  be 
found  with  their  third  differences,  and  also,  for  the  first  time  so 
far  as  I  know,  the  expected  deaths  and  the  deviations  age  bv  age. 

41.  Mr.  John  Spencer  with  great  success,  graduated  the 
0^'  Table  by  his  21 -term  formula.  The  first  part,  as  far  as  age 
79,  is  given  in  /./.^.,  xxxviii,  342,  and  the  remainder  in  J. I. A., 
xli,  378.  The  whole  is  now  brought  together  in  Table  6 
of  the  Appendix,  to  which  columns  have  been  added  for  the 
third  differences  of  qj.,  the  expected  deaths,  and  the  deviations. 

42.  Tables  5  and  6  therefore  afford  the  means  of  comparing 
in  detail  my  own  0-^^  Table  as  constructed  in  Table  3,  and  as 
merely  graduated  in  Table  4,  with  Mr.  Hardy's  0^^  Table, 
and  with  Mr.  Spencer's. 

43.  Examining  first  the  Tables  as  to  graduation,  it  will  be 
seen  that  all  four  run  Avith  phenomenal  smoothness,  and  that 
no  one  of  them  can  claim  in  this  respect  appreciable  superiority 
over  the  others,  except  that  at  the  older  ages  Mr.  Hardv's  third 
differences  remain  comparatively  small.  This  advantage,  if  it 
can  be  called  such,  is,  however,  secured  by  sacrificing  to  a  certain 
extent  fidelity  to  the  original  facts,  as  will  presently  appear  [see 
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par.  52,  and  the  table  in  par.  55.)  In  ^Mr.  Spencer's  table  there 
is  a  break  between  ages  95  and  99,  due  to  his  method  of 
completing  the  end,  but  that  is  not  of  the  slightest  consequence. 

44.  In  constructing  a  mortality  table  by  the  new  method, 
graduated  quinquennial  values  of  E.,.  and  dj.  are  obtained  by 
means  of  a  central  formula,  and  it  should  be  noted  that  all  of  the 
original  values  of  these  functions  appear  in  the  results  exactly 
the  same  number  of  times,  except  in  the  case  of  twelve  values  at 
the  end  of  the  table,  and  of  from  ten  to  fourteen  values  according 
to  circumstances  at  the  beginning  ;  but  at  these  extremes  another 
method  of  construction  is  substituted.  Therefore,  throughout  all 
that  portion  of  the  table  to  which  the  formulas  apply,  each 
value  of  Ej;  and  6,r  influences  the  results  in  proportion  to  its 
magnitude,  and  effect  is  given  to  the  weight  of  the  observations. 
It  might  therefore  be  expected  that  a  table  so  constructed  would 
adhere  closely  to  the  original  data,  and  an  examination  of 
Table  3  shows  that  that  is  so.  {See  also  Tables  1  and  2, 
and  the  analysis  thereof  in  par.  80.) 

45.  The  actual  deaths  are  140,888  in  number,  and  the 
expected  deaths  140,892'5,  the  diflference  being  only  +  4-5. 
The  sum  of  all  the  positive  deviations  is  1163'3,  and  of  the 
negative  1158"8,  and  the  sum  of  the  deviation  irrespective  of  sign 
is  +  2322*  1,  and  these  are  very  small  quantities  in  view  of  the 
magnitude  of  the  observations.  In  the  column  of  deviations 
there  are  49  changes  of  sign.  The  largest  individual  deviation 
is  +  136"2  at  age  58,  where  the  actual  deaths  are  3,045,  and 
there  are  only  two  other  deviations  of  over  100,  namely  — 124'3 
at  age  64,  with  3,615  actual  deaths,  and  —  107 "6  at  age  68, 
with  3,665  actual  deaths. 

46.  If  we  look  at  the  column  of  accumulated  deviations,  we 
shall  find  that  the  sum  of  the  positive  is  1480*4,  and  of  the 
negative  866"5 ;  and  that  the  sum  irrespective  of  sign  is 
+  2346"9.  There  are  27  changes  of  sign,  and  the  largest 
number  in  the  column  is  +  lOG'O  at  age  63,  and  there  are  none 
others  of  over  100.  Therefore,  both  as  regards  graduation,  and 
fidelity  to  the  original  facts,  the  0"*^  Table  constructed  by  the  new 
method  would  seem  to  be  very  nearly  perfect,  but  possibly  it  might 
be  made  still  more  accurate  by  using  formula  (iiia)  instead  of  (va). 

47.  AVhen  a  mortality  table  is  merely  graduated  by  the  new 
method,  weight  according  to  magnitude  is  assigned  to  each  value 
of  qx,  although  all  the  values  do  not  carry  equal  authority.  At 
some  au'es  the  number  of  observations  is  small,  and  at  these  the 
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unadjusted  q^g  is  not  entitled  to  much  contidence  ;  while  at  other 
ages  the  reverse  is  the  case.  Xevertheless,  in  graduation  this  fact 
is  ignored.  Therefore  it  might  be  expected  that  a  table  merely 
graduated  by  the  new  method  would  have  a  tendency  to  show 
more  important  deviations  than  one  so  constructed. 

48.  In  Table  4  of  the  Appendix  the  0^^  Table,  merely 
graduated  by  the  new  method,  is  given.  The  expected  deaths  are 
140,906"0  in  number,  and  exceed  the  actual  by  18.  This  is  still 
a  very  small  difference,  but  it  is  larger  than  in  the  case  of 
Table  3.  The  sum  of  all  the  positive  deviations  is  1179'4,  and 
of  the  negative  1161'4;  and  the  sum  irrespective  of  sign  is 
+  2340"8.  In  the  column  of  deviations  there  are  47  changes  of 
sign.  The  largest  individual  deviation  is  +  lo4"9  at  age  58, 
and  there  are  only  two  others  of  over  100,  namely,  —  117"0  at 
age  64,  and  —  lU6'o  at  age  68;  and.  it  is  interesting  to  note 
that  the  ages  at  which  these  largest  deviations  occur  are  identical 
with  the  ages  where  there  are  similar  figures  in  the  constructed 
Table  3,  and  also,  as  will  presently  appear,  in  ^Ir.  Spencer's 
table  and,  as  regards  two  of  them,  in  Mr.  Hardy's.  The 
concurrent  testimony  of  four  graduations,  made  on  such  widely 
diflferent  principles,  proves  conclusively  that  these  deviations  are 
entirely  due  to  irregularities  in  the  original  data. 

49.  AVhen  we  look  at  the  column  of  accumulated  deviations, 
we  lind  that  the  sum  of  the  positive  is  78o'3,  and  of  the  negative 
1648"7,  and  that  the  sum  in-espective  of  sign  is  +  2434-0. 
There  are  25  changes  of  sign  in  the  column,  and  the  largest 
number  in  it  is  —  122*1  at  age  38 ;  and  there  are  three  others  of 
over  100.  It  would  therefore  appear  that  the  graduated  Table  4 
is  very  nearly  as  good  as  the  constructed  Table  3,  and  we  may 
gather  that,  at  any  rate  as  regards  the  0^  Table,  very  little  effect 
is  produced  by  assigning  to  each  of  the  original  sets  of 
observations  its  relative  weight. 

oO.  We  may  now  examine  Mr.  Hardy's  0^  Table,  Xo.  5  of 
the  Appendix,  and  it  will  be  well  understood  that  there  can  be 
no  thought  of  criticizing  adversely  that  actuarial  masterpiece. 
Nevertheless,  it  is  one  of  the  main  objects  of  the  Institute  to 
improve  upon  the  past,  no  matter  how  good  that  past  may  be  ; 
and,  as  a  loyal  son  of  the  Institute,  I  have  devoted  my  efforts 
for  many  years  towards  that  end. 

51.  By  Mr.  Hardy's  table  the  expected  deaths  are  140,941'7 
in  number,  and  exceed  the  actual  by  53-7.  This  is  a  small 
divergence,  but  it  is  larger  than  that  bv  either  of  mv  own  tables. 


130  On  a  new  Method  of  Constructing  and  of  [April 

The  sum  of  all  tlie  positive  deviations  is  13.26'5,  and  of  the 
negative  1272*8  ;  and  the  sum  irrespective  of  sign  is  ±2599*3, 
which  is  about  10  per-cent  greater  than  that  of  my  constructed 
table.  In  the  column  of  deviations  there  are  51  changes  of 
sign.  The  largest  individual  deviation  is  +151'5  at  age  58,  and 
once  more  there  are  only  two  others  of  over  100,  namely,  +113*3 
at  age  61,  and  — 136*2  at  age  68. 

52.  Passing  to  the  column  of  accumulated  deviations, 
Mr.  Hardy's  table  appears  in  a  light  a  trifle  less  favourable.  The 
sum  of  the  positive  quantities  is  2619*4,  and  of  the  negative 
2768*4;  and  the  sum  irrespective  of  sign  is  ±5387*8,  which  is 
more  tban  double  that  of  either  of  my  own  tables.  There  are 
only  11  changes  of  sign  in  the  column,  and  the  largest  number 
in  it  reaches  the  figure  of  — 218*3,  there  being  fifteen  of  over  100, 
of  which  four  are  over  200.  The  explanation  of  this  is  that 
Mr.  Hardy's  0*^^  Table  was  graduated  by  reference  to  the  0""^^^, 
which  strictly  follows  Makeham's  Law,  and  thereby  it  has  been 
very  slightly  distorted  towards  compliance  with  that  law,  and  from 
about  age  75  onwards  it  has  been  made  to  comply  absolutely 
with  the  law.  From  the  practical  point  of  view  there  is  no  harm 
whatever  in  this,  because  tlie  accumulated  deviations  at  their 
largest  are  very  small  as  compared  with  the  mass  of  the 
observations.  Nevertheless  the  point  is  interesting,  because  my 
own  tables  have  been  produced  with  very  much  less  labour; 
they  are  of  as  smooth  graduation  ;  and  they  adhere  to  the  facts 
more  closely. 

53.  jNIr.  Spencer's  graduation  in  Table  6  of  the  Appendix  is 
extremely  good.  The  expected  deaths  are  140,845*1  in  number, 
and  fall  short  of  the  actual  by  42*9.  The  sum  of  all  the  positive 
deviations  is  1150*9,  and  of  the  negative  1193*8  ;  and  the  sum 
irrespective  of  sign  is  +2344*7.  In  the  column  of  deviations 
there  are  48  changes  of  sign.  The  largest  individual  deviation 
is  + 120*9  at  age  58,  and  there  are  only  two  others  of  over  100, 
namely  —100*6  at  age  64,  and  —1189  at  age  68. 

54.  In  the  column  of  accumulated  deviations  the  sum  of  the 
positive  quantities  is  601*4,  and  of  the  negative  2192*6 ;  and 
the  sum  irrespective  of  sign  is  +2794*0.  There  are  26  changes  of 
sign,  and  the  largest  number  is  —99*6  at  age  57,  there  being  none 
of  over  100,  but  at  age  60  we  have  —95*1,  and  at  age  68,  —96*8. 

55.  Perhaps  a  better  general  idea  of  the  relative  fidelity  of  the 
several  tables  to  the  data  will  be  gained  by  setting  out  the 
respective   deviations  in    each   quinquennium  of  age,  as  in  the 
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following  statement.  In  this  statement  the  tigiires,  as  regards 
Mr.  Hardy^s  Table,  diifer  a  little  from  those  given  by  Mr.  Hardy 
himself  on  page  152  of  Principles  and  Methods.  For  instance, 
hei-e  the  expected  deaths  for  ages  20  to  24  are  776,  while 
according  to  Mr.  Hardy  they  are  766.  I  cannot  explain  the 
discrepancies.  It  is  evident  that,  to  obtain  the  expected  deaths 
in  an  age  gronp,  Mr.  Hardy  did  not  multiply  the  numbers  at 
risk  at  the  several  ages  individually  by  the  corresponding,  values 
of  g.r,  and  take  the  sum  of  the  results. 


Deviation-  or  Expected  froji  Actvai 

Deaths 

Age 

Actual 

Group 

Deaths 

Xew 
Construction 

Xew 
Graduation 

Hardy 

Spencer 

10  to  14 

10 

+      3-4 

+      3-2 

+          -8 

+        -3 

15  „    19 

97 

-1-        '7 

+      2*2 

+      1-s 

+       -8 

20  „    24 

806 

-r        20 

-   12-6 

-     300 

-   211 

i     25  „    29 

2,615 

+    21-7 

-     3-2 

+      72-2 

+   26-6 

30  „    34 

5,202 

-     4-0 

-     6-0 

-       4-5 

-     5-7 

35  „    39 

7,557 

-  23-7 

-   27-3 

-     36-2 

-^   32-4 

40  „    44 

9,731 

-   75-9 

-    75-9 

-   146-4 

- 108-2 

1     45  „    49 

11,526 

+  122-7 

-117-0 

+      SO-4 

+    80-8 

50  „    54 

13,670 

+   28-3 

-    39-5 

-     18-2 

+   37-0 

55  „    59 

15,594 

-   16-2 

-   20-1 

+     29-7 

-   51-8 

60  „    64 

17,093 

-   77-3 

-   79-0 

+   175-7 

-  487 

65  „    69 

17,677 

+    43-8 

+    640 

+        3-4 

+    42-4 

70  „    74 

16,150 

-  33-1 

-  20-3 

-    115-4 

-   32-7 

75  „    79 

12,197 

+    14-5 

+    37-2 

-     25-3 

-r   43-6 

80  „    84 

7,317 

-   44-3 

-   20-4 

-  iit;-7 

-  42-0 

85  „    89 

2,865 

•3 

-   21-9 

+    104-4 

-     3-5 

90  „    94 

692 

+    2S-5 

+    28-9 

+      70-2 

+     2-9 

95  „    99 

S6 

+   11-8 

+    10-9 

-r           7-4 

+     30 

1  100  „  103 

3 

+      1-9 

+      1-8 

+         -6 

+      1-0 

1 

+  279-3 

+  304-7 

+   546-4 

+  270-8 

Totals 

140,SS8 

-274-8 

-2S6-7 

-  492-7 

-313-7 

±5541 

±591-4 

i  1039-1 

±584-5 

56.  In  the  Census  Paper,  when  dealing  with  mortality  tables 
based  upon  census  returns  and  records  of  deaths,  the  graduated 
quinquennial  values  of  g,.  were  derived  by  the  formula  called  (i) 
in  the  present  paper ;  but,  as  shown  above,  that  formula  is  not 
quite  central,  and  introduces  a  small  theoretical  error.  That 
that  error  cannot  be  of  much  importance,  especially  in  the  case 
of  mortality  tables  based  on  general  statistics  where  the 
observations  are  very  faulty,  is  sufficiently  evident  from  the  results 
given    in    paragraph     16    above    of    the    construction    of     the 
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Government  Female  Annuitants  Table  in  precisely  the  same 
way.  It  will  be  well,  however,  to  examine  to  what  extent  census 
tables  are  affected  when  the  more  exact  central  formulas, 
!Nos.  (iii)  and  (ya),  are  employed.  In  Table  7  of  the  Appendix, 
therefore,  the  English  Life  Table  No.  6  has  been  recomputed  by 
the  short  central  formula  (v«),  and  in  Table  8  by  the  longer 
formula  (iii). 

57.  Here  an  apology  is  called  for,  and,  to  make  matters  clear, 
a  little  repetition  is  unavoidable. 

58.  The  original  data  of  the  English  Life  Table  No.  6  are 
given  in  paragraph  103  of  the  Census  Paper;  and,  where  the 
age  intervals  there  are  decennial,  they  were  bisected  by  a  formula 
which  is  absolutely  central,  as  fully  explained  in  paragraphs  69 
and  70  of  the  Census  Paper.  The  following  are  the  figures 
thus  completed.  They  have  not  been  given  before,  but  are 
produced  now  for  the  benefit  of  students,  who  may  naturally 
wish,  as  an  educational  exercise,  to  recalculate  everything  for 
themselves — 

English  Life  Table  No.  6. — Males. 
Data  completed  for  quinq%iennial  intervals. 


Age  InteiTal 

Population 

Deaths  in  10  Years 

1 

, 

In  Interval 

Total,  .r  and  ovei 

In  Interval 

Total,  a:  and  over 

T.5| 

Ta. 

10/^5 

10/,r 

(1) 

(2) 

^     (3) 

(4) 

(5) 

0  „  5 

1,809,572 

14,833,198 

1,134,786 

2,865,226 

5  „  10 

1,716,048 

13,023,626 

73,950 

1,730,440 

10  „  15 

1,640,058 

11,307,578 

40.154 

1.656,490 

15  ,.  20 

1,531,756 

9,667.520 

58,043 

1,616,336 

20  „  25 

1,351,555 

8,135,764 

68,384 

1,558,293 

25  „  30 

1,203,088 

6,784.209 

71,549 

1,489,909 

30  „  35 

1,069,405 

5,581,121 

81,996 

1,418,360 

35  „  40 

938,549 

4,511,716 

94.997 

1,836,364 

40  „  45 

820,760 

3,573.167 

107,283 

1,241,367 

45  „  50 

699,627 

2,752,407 

114.525 

1,134.084 

50  „  55 

586,779 

2,052,780 

129,199 

1,019,559 

:       55  „  60 

461,967 

1,466,001 

135,188 

890,360 

60  „  65 

371,912 

1,004,034 

156,242 

755,172 

65  „  70 

271,006 

632.122 

158,022 

598,930     , 

70  „  75 

189,428 

361,116 

166,059 

440,908     : 

75  „  80 

108,501 

171,688 

134,612 

274,849 

80  „  85 

46,150 

63.187 

91,361 

140,237 

85  „  90 

13,826 

17.037 

40,214 

48,876 

90  „  95 

2,827 

3.211 

7,599 

8,662 

95  „  100 

357 

384 

957 

1,063     i 

100  „  105 

26 

27 

96 

106 

105  &  over 

1 

1 

10 

10 

1 

I 
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59.  In  the  foregoing  table  we  have  in  cols.  (2)  and  (4)  the 
population  and  the  deaths  in  each  quinquennial  age  period^  and, 
by  summation,  at  quinquennial  points  in  cols.  (3)  and  (5)  for 
age  X  and  over.  Using  logarithms,  the  values  of  these  latter 
functions  were  found  for  an  age  one  year  older  at  each 
quinquennial  point;  and  hence  were  obtained  at  quinquennial 
points  the  population  and  the  deaths  in  single  years  of  age,  and, 
therefore,  the  values  of  m^  and  qx  at  these  quinquennial  points. 

60.  In  the  Census  Paper  it  was  stated  that  the  table  was 
completed  by  osculatory  interpolation  from  these  quinquennial 
values  of  q^,  but  there  was  an  unfortunate  omission  from  the 
explanations,  which  at  the  old  ages  would  prevent  a  student 
from  verifying  the  results.  By  a  curious  accident  a  page  of  the 
original  manuscript  slipped  out  unnoticed  when  a  clean  copy  was 
being  prepared  for  the  press,  and  the  mishap  w^as  not  discovered 
until  the  paper  had  appeared  in  the  Journal;  but,  except  that 
students  may  have  been  a  little  puzzled,  no  great  harm  has  been 
done.  It  should  have  been  explained  that,  while  the  method 
gave  consistent  results  as  far  as  age  85,  yet  beyond  that  age 
anomalies  occurred,  and  that  the  values  of  nix  at  ages  90,  95, 
and  100  came  out  too  small,  and  had  a  tendency  to  decrease  with 
the  age.  To  remedy  this,  the  data  must  be  used  in  another  way. 
We  have  as  facts  the  values  of  m.y  at  ages  70,  75,  80,  and  85, 
and  we  may  assume,  not  unreasonably,  that,  at  age  105,  7?i^.  =  2, 
its  limiting  value.  From  these  we  form  a  fourth  difference,  by 
means  of  which  to  interpolate  the  values  for  ages  90,  95, 
and  100,  and  so  to  complete  the  skeleton  table. 

61.  In  reconstructing  the  English  Life  Table  Xo.  6  by  the 
strictl)^  central  method  of  this  paper,  we  notice  that  in  cols.  (2) 
and  (4)  of  the  table  in  paragraph  58  the  functions  T^^i  and  l,^  are 
the  Wx  of  paragraph  12,  and  that  we  can  at  once  apply  to  them 
either  formula  (iiia)  or  formula  (v«),  without  going  to  the  trouble 
of  summing  them,  or  of  preparing  them  in  any  other  way.  A\  e 
thus  have  an  exceedingly  expeditious  method  of  constructing 
mortality  tables  from  general  statistics. 

62.  For  Table  7  of  the  Appendix  the  short  formula  (vo) 
was  used  to  find  L^  and  d^,  and  thence  m^  and  q^;  for  the 
quinquennial  ages  12,  17,  &c.,  to  S7  inclusive;  while  for  Table 8 
the  longer  formula  (iiia)  was  employed  for  ages  17,  22,  &c.,  to 
87  inclusive,  and  formula  (va)  for  age  12.  For  the  reasons 
explained  in  paragraph  60,  we  must  find  specially  the  values  of 
qx  for  ages  92,  97,  and  102,  but  on  account  of  the  quinquennial 
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age  points  being  now  differently  situated  in  the  curve,  the 
formula  must  be  suitably  moditied.  We  have  5.,.  at  ages  72,  77, 
82,  and  87,  and  we  may  assume  that  at  age  105  it  is  unity. 
Using  these  values,  we  have — ■ 

5.o5=5r>  +  6-6A5;o  +  l&ASX-qj.  +  28-336AY-2  +  25-5024AV^,-2 
whence 
A^5;,=  ^^.Q24{?i05-7r2-6-6A3,o-18-48A2<?,-o-28-336A35;o} 

63.  Having  thus  q^  at  quinquennial  points  from  age  12  to 
age  102  inclusive,  the  intervening  values  from  age  17  to  age  97 
inclusive  were  interpolated  by  the  3rd  difference  osculatory 
formula,  the  function  log  (5.r+ "1)  being  used.  The  results  are 
given  in  Tables  7  and  8  of  the  Appendix. 

64.  It  remains  to  complete  the  ends  of  the  tables,  and  the 
principles  already  fully  explained  may  be  applied,  with  the 
details  modified  to  meet  the  slightly  changed  conditions. 
Taking,  first,  the  old  ages,  the  preparation  of  the  data  gives  us 
log  {qx+  "1)  for  ages  97,  102,  and  105,  and  the  osculatory 
interpolation  supplies  the  values  for  all  ages  as  far  as  97.  AVe 
inay,  therefore,  from  the  values  for  ages  95,  96,  97, 102,  and  105, 
form  a  third  and  a  fourth  difference.  Writing  Mjjfor  log  {qx+  *1), 
we  may  take  Uq  to  represent  tbe  function  at  age  95,  and  at  the 
other  ages  named  u  will  have  corresponding  suffixes,  the  function 
being  u^  at  age  102,  and  Wjo  at  age  105.  There  are,  thus,  two 
simultaneous  equations  for  the  third  and  the  fourth  difference, 
which  are  the  unknown  quantities — 

V-  =?/o+    7S?/y  +  21S'-Wo+   35S^Wo+   35S^?;u 

w„= «,  +  lOSwo -f  i5S-;^„  +  120S^Uo  +  210SX 
whence,  by  easy  transformations, 

SX=o(){^"/'~"io—   5mo  — 32  Swq— 818-Mo} 

^^''o=TT^{   W;  — ^'o  —  7Swo— 2i8-i/o~358^Wo} 
00 

65.  At  the  young  ages  more  plans  than  one  were  tried  to 
carry  the  table  back  to  age  0,  and  in  the  end  it  was  thought 
sufficient  for  present  purposes  to   use  only  a  third  difference,  the 
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results  being  fairly  satisfactory.  The  method  of  iixing  on  q-^  is 
discussed  in  paragraphs  82  and  105  of  the  Census  Paper,  to  which 
reference  is  made.  Having,  therefore,  the  values  of  log  {qx+  '1) 
at  ages  18,  17,  12,  and  5,  a  second  and  a  third  difference  were 
formed  from  a  pair  of  simultaneous  equations  by  the  formulas 

g2i^,= -4:.--{143M,i-10w^-133wo-728SHo} 
lbDo 


8*Mo=    :yr.   {M,i  — Wy  — 68»o  — 158-Mo} 

Here  the  series  is  written  in  reverse  order,  and  age  18  is  taken  as 
the  origin.  In  completing  the  ends,  a  formula  must  be  adapted 
to  the  circumstances  of  each  particular  case,  but  it  is  always  easy 
to  construct  one  that  is  suitable. 

66.  It  has  been  strongly  urged  upon  me  that  better  results 
will  be  obtained  by  using  logarithms  instead  of  numbers  in 
calculating  from  the  data  the  graduated  quinquennial  values  of 
qx,  but  a  test  case  does  not  lend  support  to  the  contention. 
Both  plans  were  tried  in  constructing  Table  7,  and  the  following 
are  the  two  sets  of  quinquennial  values — 


Age 

1x 

Age 

ix 

By  logarithms      By  numbers 

By  logarithms 

By  numbers    | 

12 
17 
22 
27 
'       32 
37 
42 
47 

•00232 
•00380 
•00507 
•00591 
•00763 
•01007 
•01301 
•01620 

•00232 
•00379 
•00507 
•00591 
•00763 
•01008 
•01301 
•01620 

52 
57 
62 
67 
72 
77 
82 
87 

•02182 
•02881 
•04128 
•05668 
•08477 
•11835 
•18631 
•25737 

•02182 

•02880 
•04130 
•05673 
•08476 
•11796 
•18508 
•26409 

1 

There  is  no  appreciable  difference  between  the  two  sets  of  values, 
except  perhaps  at  ages  82  and  87.  At  age  82  the  difference  is 
•00123,  which  is  only  'GG  per-cent.,  and  at  age  87  it  is  '00672, 
or  2"53  per-cent.  On  the  whole  the  values  *^  by  numbers '^  at 
these  ages  fit  in  better  with  the  rest  of  the  table  than  those 
"by  logarithms.'^ 

67.  The  use  of  logarithms  greatly  increases  the  work. 
Cols.  (3)  and  (5)  of  the  table  in  paragraphs  58  must  be  operated 
on  instead  of  cols.  (2)  and  (4),  and  {see  par.  14),  logy^  and 
log  v/s  must  both  be  calculated  separately,  and  the  corresponding 
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numbers  taken  out,  before  we  can  obtain  u-.     It  is  therefore  in 
every  respect  preferable  to  use  numbers  and  not  logarithms. 

68.  Tables  7  and  8  of  the  Appendix  are  hardly  distinguishable 
from  each  other,  and  it  would  therefore  appear  that  there  is 
nothing  to  be  gained  by  using  the  longer  formula  (iiio)  as  in 
Table  8,  instead  of  the  short  formula  (vo)  as  in  Table  7.  The 
remarkable  accuracy  of  the  short  formula  is  also  proved  by 
Tables  1  and  3,  which  have  already  been  discussed,  and  we 
may,  therefore,  unhesitatingly  adopt  m  all  cases  formula  {\u)  in 
calculating  the  graduated  quinquennial  values,  and  the  short 
3rd  difference  osculatory  formula  for  the  in.terpolations ;  and 
thus  we  may  bring  under  one  system  the  construction  of 
mortality  tables  of  every  kind,  and  reduce  the  work  to  a  very 
low  minimum,  while  at  the  same  time  we  secure  almost  absolute 
fidelity  to  the  original  data. 

69.  Construction  A,  in  Table  7,  of  the  English  Life  Table 
No.  6,  interprets  the  original  data  with  probably  the  greatest 
accuracy  attainable,  and  it  may  be  compared  with  my  own 
former  construction,  and  with  that  of  the  Registrar-General,  both 
given  in  Table  VII  of  the  Census  Paper,  J. I. A.,  xlii,  274  and  275. 
It  will  be  seen  that  from  about  age  15,  where  the  interpolations 
begin,  to  about  age  70,  all  the  three  constructions  give  nearly 
identical  results,  and  that  as  far  as  about  age  85,  my  own  two 
constructions  keep  very  close  together.  From  about  age  85 
onwards,  however,  my  own  new  construction  lies  between  those 
of  the  Census  Paper  and  of  the  Registrar-General,  but  at  these 
advanced  ages  none  of  the  constructions  can  be  thorougly 
trusted.  At  the  old  ages  the  errors  in  the  original  data  due  to 
mis-statements  of  age  are  very  serious,  and  become  more  and 
more  so  as  we  pass  down  to  the  ultimate  ages.  Before  proceeding 
to  construct  a  mortality  table,  the  original  data  should  if  possible 
be  corrected,  at  any  rate  from  age  85  onwards ;  but  that  is  a 
matter  which  would  require  careful  study.  The  population  and 
the  deaths  for  each  year  of  age  would  have  to  be  supplied,  and 
compared  with  the  similar  statistics  of  preceding  censuses.  It 
is  to  be  feared  that  such  an  enquiry  is  not  feasible. 

70.  At  the  oldest  ages  the  introduction  of  the  exact  central 
method  of  this  paper  makes  more  difference  in  tables  based  upon 
census  returns  and  death  records  than  in  tables  based  upon  the 
experience  of  assured  lives  or  annuity  nominees.  By  the  method 
of  the  Census  Paper  the  fundamental  quinquennial  values  of  q^ , 
on  which  the  whole  table  depends,  are  those  for  ages  75,  80,  85, 
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&c.,  whereas  by  the  central  method  they  are  those  for  ages  77, 
82,  87,  &c.,  or  always  two  years  older.  This  advance  of  two 
years  carries  us  further  down  among  the  large  errors  of 
observation,  and  hence  the  remark  in  paragraph  10,  that  for 
general  statistics  the  Census  Paper  method  may  possess  an 
advantage  over  the  central.  This  theory  is  in  a  way  confirmed 
by  other  investigations.  Recently  it  fell  to  my  lot  to  require  a 
table  of  the  marital  state  of  the  male  population,  based  upon  the 
census  of  1901,  similar  to  the  table  in  the  paper  on  Famibj 
Annuities,  J. I. A.,  xxx,  296,  based  upon  the  census  of  1881.  The 
method  of  the  Census  Paper  gave  results  which  were  throughout 
consistent  with  each  other,  but,  at  the  older  of  the  ages  included 
in  the  investigation,  the  central  method  evidently  exaggerated  the 
proportionate  number  of  bachelors.  It  is  not  that  the  central 
method  fails,  but  that  it  interprets  only  too  faithfully  defective 
observations. 

71.  The  heading  of  this  paper  speaks  of  the  construction  of 
tables  other  than  those  of  mortality,  and  many  interestinc: 
examples  could  be  given  of  the  successful  application  of  the  new 
method  to  statistics  of  very  varied  and  curious  kinds.  It  is, 
however,  better  to  close  the  paper  here,  and  not  to  introduce 
extraneous  matter  which  might  divert  attention  from  the 
consideration  of  the  new  method  itself. 
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Tabi.e  1. 

Government  Fe/naJe  Annnlfanfs  (1883)  Ultimate  Tahle. 

Construction  A. 

By  the    neio    method,  from    the    Exposed   to  Iiisk  and  the   Deaths, 
without  calculating  the  uncul justed  values  of  q^. 

Third  Dijjerence  Formulas. 


Age  1 

! 

ix 

A^q^  X  10' 

Expected 
Deaths 

Deviation 

Accuuiulated 
Deviation 

Age 

30  , 

01164 

-  11 

1 
1-9 

-   •! 

-   -1 

30 

1 

00983 

-  16 

1-9 

+  1-9 

+  1-8 

1 

2 

00876 

-  19 

2-0 

+  1-8 

2 

3 

00832 

-  12 

2-1 

-  -9 

+   -9 

3 

4 

00835 

-  18 

2-3 

—  "7 

1-   -2 

4 

35 

00866 

+  12 

2-S 

-  2-2 

-  2-0 

35 

6  1 

00913 

+  15 

3-3 

-  1^7 

-  37 

6 

7 

00958 

-  14 

40 

+  1-0 

-  2-7 

7 

8 

01013 

—  22 

4-8 

-  1-2 

-  3-9 

8 

9 

01093 

-  23 

6-2 

+  4-2 

+   -3 

9 

40 

01184 

-  26 

77 

-  5-3 

-  50 

40 

1 

01264 

+  16 

9-3 

+   -3 

-  4-7 

1 

2  j 

01310 

+  34 

10-9 

-  1-1 

-  5-8 

2 

3  1 

01296 

+  27 

12-2 

+  3-2 

-  2-6 

3 

4 

01238 

+  25 

13-6 

+  1-6 

-  1-0 

4 

45 

01170 

+   9 

14-6 

-  2-4 

-  3-4 

45 

6 

01119 

-  11 

15-8 

-  5-2 

-  8-6 

6 

7 

OHIO 

-  15 

17-5 

+  4-5 

-  4-1 

7 

8 

01152 

-  16 

20-3 

+  6-3 

+  22 

8 

9 

01234 

—  22 

24-2 

-  1-8 

+   -4 

9 

50 

01341 

-  8 

290 

+  7-0 

-    7-4 

50 

1 

01457 

+  12 

34-8 

-  2-2 

+  5-2 

1 

2 

01560 

+   5 

416 

-  1-4 

+  3-8 

2 

3 

01642 

+  7 

481 

-  2-9 

+  -9 

3 

4 

01715 

+   5 

57-1 

-  1-9 

-  10 

4 

55 

017S4 

-   4 

65-7 

+  8-7 

-i-  7-7 

55 

6 

01856 

—  5 

76-2 

-  6-8 

+  -9 

6 

7 

01936 

+  9 

86-6 

+  -6 

-^  1-5 

7 

8 

02020 

+  12 

98-7 

■r  8-7 

+  10-2 

8 

9 

02103 

+  11 

1111 

-11-9 

-  1-7 

9 

60 

•02194 

+  17 

123-8 

-14-2 

-15-9 

60 

1 

02305 

139-2 

^23-2 

+  7-3 

1 

2 

•02447 

—  7 

157-1 

^   -1 

+  7-4 

2 

3 

02637 

-  13 

17S-3 

-  3-7 

+  3-7 

3 

4 

02875 

-  18 

208-4 

-  -6 

+  3-1 

4 

65 

03154 

-  11 

239-7 

-18-3 

-15-2 

65 

6 

03461 

+  11 

272-1 

-18-1 

+  2-9 

6 

7 

03778 

+  14 

304-5 

-12-5 

-  9-6 

7 

8 

04094 

+  18 

335-6 

-17-4 

-27-0 

8 

9 

04420 

+  24 

367-2 

+  24-2 

-  2-8 

9 
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Table  1 — rontimwJ. 

Government  Female  Annuitants  (1883)   Ultimate  Tahle. 

Construction  A. 

By   the    neio   method,   from    the   Exposed    to  Rbik    and   the   Deaths, 
without  calculating  the  uniuljusted  values  of  Qx. 


Third  Difference 

Formulas. 

Age 

1              1 

Qx 

A^q^  X  l(fi 

Expected 
Deaths 

De\iation 

Accumulated 
Deviation 

1 
Age 

70 

04770 

+  29 

399-3 

+    3-3 

+      -5 

70     '. 

1 

05162 

-^     5 

428-0 

+  270 

+  27-5 

1 

2     1 

05620 

-   12 

458-4 

+  26-4 

+  53-9 

2     . 

3 

06173 

-   23 

488-0 

-30-0 

+  23-9 

3 

4 

06826 

-  37 

518-0 

-14-0 

+   9-9 

4     1 

'     75 

07567 

-  26             545-9 

-46-1 

-36-2 

75 

;     6 

08373 

+   17             562-1 

-  4-9 

-41-1 

6 

7 

09207 

+   26             571-3 

+  23-3 

-17-8 

7 

i       8 

10013 

+   33              572-9 

-   7-9 

-  9-9 

8 

1       9     i 

10898 

+   49              566-3 

-^    4-3 

-   5-6 

9 

i     80 

11798 

+   44              550-3 

+    1-3 

-   4-3 

80 

,       1 

12776 

+      1 

529-2 

-28-8 

-331 

1 

2 

13881 

-  28 

496-4 

+  17-4 

-15-7 

2 

3 

15157 

-   40 

465-3 

-15-7 

-31-4 

3 

4 

16605 

-  66 

427-6 

+  28-6 

-   2-8 

4 

;    85 

18197 

-113 

390-5 

-13-5 

-16-3 

85 

6 

19893 

+      4 

339-4 

-  2-6 

-18-9 

6 

'      7 

21627 

+  145 

288-1 

-10-9 

-29-8 

7 

8 

23286 

+  185 

237-1 

+  271 

-  2-7 

8 

i       9 

24874 

+  244 

196-0 

-12-0 

-14-7 

9 

1     90 

26537 

+  157 

151-0 

-   90 

-23-7 

90 

!       1 

28460 

-  14 

111-3 

-   3-7 

-27-4 

1 

2 

30887 

+   46 

81-9 

rr      9-9 

-17-5 

2 

3 

33975 

+   30 

64-2 

+    1-2 

-16-3 

3 

i       4 

37710 

+   11 

45-6 

+    6-6 

-  9-7 

4 

!     95 

42138 

+   97 

32-9 

+    1-9 

-  7-8 

95 

i      6 

472S9 

+  182 

222 

+  10-2 

+   2-4 

6 

;         7 

53174 

+  269 

18-1 

+      -1 

+   2-5 

7 

8 

59890 

+  354 

9-6 

+      -6 

+   31 

8 

9 

67619 

+  440 

2-9 

-   1-1 

+    2-0 

9 

i  100 

76630 

2-3 

-   2-3 

+   43 

100 

1       1 

87277 

2-6 

+      -6 

+   4-9 

1 

:       2       1 

00000 

10 

+    1-0 

+    5-9 

2 
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Table  2. 


Gorernmeni  Female  Anmiitants  (1883)  Ultimate  Talk'. 

Canstnicfion  B. 

Bif   the   nev:    method,  from    the   Exposed    to   Ihsl-    and    the    Deaths, 
v:ithout  eaJcuJating  the  unadjusted  rahies  of  Qx. 

Fifth  Difference  Formulas. 


1909. 


Graduating  Mortality  and  other  Tables. 


141 


Table  2 — continued. 


Giyverninent  Female  AnnuitaTits  (1883)  Ultimate  Table. 

Constnidion  B. 

By  tJie    new    method,  from   tJie   Exposed   to   Risk  and  the   Deaths, 
uithout  cakidafing  the  xinadjuded  values  of  Qx- 

Fifth  Difference  Formulas. 


f 

Age 

2x 

ASJj  X  105 

Expected 
1       Deaths 

Deviation 

'  Accumulated 
Deviation 

Age 

70 

•04761 

+      10 

398-6 

+   2-6 

-   20 

70 

1 

■05146 

+     18 

4267 

+  257 

+  237 

1 

2 

•05609 

-       8 

457^5 

+  255 

+  49^2 

2 

3 

•06160 

-     39 

4869 

-311 

+  18^1 

3 

4 

•06817 

-     37 

5173 

-14-7 

+    3-4 

4 

75 

•07572 

-       3 

5462 

-45-8 

-42-4 

75 

6 

■08386 

-     19 

5630 

-  40 

-46-4 

6 

7 

•09222 

+     25 

5722 

^24-2 

-22-2 

7 

8 

■10077 

+     64 

574^8 

+   9-8 

-124 

8 

9 

•10932 

+     57 

5680 

+   6-0 

-    64 

9 

80 

•11812 

+      13 

5509 

+    1-9 

-    4^5 

80 

1 

•12781 

-r       36 

529-4 

-28-6 

-331 

1 

2 

•13896 

-     28 

496-9 

+  17-9 

-152 

2 

3 

•15170 

-     89 

465-7 

-15-3 

-30^5 

3 

4 

■16639 

-     79 

428^5 

+  29-5 

-    10 

4 

85 

•18275 

+        3 

3922 

-11-8 

-12-8 

85 

6 

•19989 

-     11 

341-0 

-  1-0 

-138 

6 

7 

•21702 

+     46 

289^1 

-  9-9 

-237 

7 

8 

•23417 

+   106 

238^4 

+  28-4 

+   4^7 

8 

9 

•25123 

+    106 

198^0 

-10-0 

-  5  3 

9 

90 

•26866 

+     61 

152-9 

-  71 

-12^4 

90 

1 

•28752 

+     79 

112-4 

-  26 

-15^0 

1 

2 

•30887 

+   109 

81-9 

-   99 

-   51 

2 

3 

•33332 

+   146 

63  0 

..• 

-   5^1 

3 

4 

•36166 

+   202 

43-8 

+   4-8 

-     -3 

4 

95 

■39498 

+   275 

30-8 

-      -2 

—      •o 

95 

6 

•43474 

+   388 

20-4 

+   8-4 

+   7^9 

6 

7 

•48296 

+   551 

16-4 

-  1-6 

+   6-3 

7 

8 

•54239 

+   801 

8-7 

-     -3 

+  6^0    ; 

8 

9 

•61691 

+  1190 

4-3 

+     -3 

+   63 

9 

100 

•71203 

2-1 

+   21 

+   8^4 

100 

1 

•83576 

2-5 

+     -5 

+   8^9       ; 

1 

2 

l^OOOOO 

10 

+   1^0 

+   9^9       i 

2     i 
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On  a  New  Method  of  Constructing  and  of        [April 


Table  3. 

British  Offices  O^  Aggregate  Tahle. 

Constructed   hy  the   neio   metJwd,  from  the  Exposed  to  L'isk  and  the 

Deaths,  v:ithoiit  calculating  the  unadjusted  values  of  Qx. 

Third  Difference  Formulas. 


Age 

Ix. 

A"2j;  X    105 

i 
Expected 
Deatlis 

Deviation 

Accumulated 
Deviatiou 

1 

Age     1 

10 

•00535     i 

1 

1-5 

-       -5       ' 

—       '5 

10 

1       1 

•00489 

+      2 

1-9 

-     1-1 

-     1-6      1 

I  ! 

2 

•00450 

—      2 

2-3 

—        7 

-     2-3 

2     1 

3 

•00418 

31 

+     21 

—       -2       ' 

3     1 

4 

•00395 

4-6 

+     3-6 

+      3-4 

4    ; 

15 

•00379 

+      2 

7-2 

+        -2 

+     3-6       j 

15     ! 

6 

•00370 

-      3 

10-7 

-3 

+     3-3 

6     1 

7 

•00368 

+      1 

16-1 

+      1-1 

+     4-4       1 

7     I 

8 

•00375 

—      5 

25-2 

-8 

+      3-6 

8     1 

1       9 

•00388 

-      3 

38-5 

+        -5 

+     4-1 

9     1 

1     20 

•00408 

-      2 

60-6 

-      3-4 

+        -" 

20 

!       1 

•00430 

_     2 

101-0 

+      5-0 

+      5-7 

1 

2 

•00451 

+      2 

151-2 

+     7-2 

+    12-9 

2     1 

3 

•00469 

+      1 

212-3 

+   21-3 

+   34-2 

3 

4 

•00482 

+      4 

282-9 

-   28-1 

+      6-1       ! 

4 

25 

•00492 

+      4 

360-6 

-     9-4 

-     3-3 

25 

6 

•00500 

+      2 

439-2 

+    36-2 

+   32-9 

6 

7 

•00510 

_      2 

521-1 

+    11-1 

+    44-0 

7 

8 

•00526 

-      2 

608-1 

•1 

+    44-1 

8 

9 

•00550 

_      2 

707-7 

-   16-3 

+   27-8 

9 

30 

•00580 

-      4 

820-0 

-   10-0 

+    17-8 

30 

1 

•00614 

-      1 

929-7 

+   28-7 

+    46-5 

1 

2 

•00650 

4-         1 

1043-3 

+     53 

+    51-8 

2     1 

3 

•00684 

+      2 

1153-0 

+   26-0 

+    77-8 

3 

4 

•00715 

4.        2 

1252-0 

-   54-0 

+   23-8 

4 

35 

•00744 

+      1 

1343-5 

-   29-5 

-     5-7 

35 

6 

■00773 

+      1 

1427-3 

-     9-7 

-   15-4 

6 

7 

•00804 

1506-2 

-  45-8 

-  61-2 

7 

8 

•00838 

O 

1585-8 

-   15-2 

-   76-4 

8 

9 

•00876 

+          1 

16705 

+   76-5 

+        -1 

9 

40 

■00918 

-         1 

1762^7 

+     3-7 

+      3-8 

40 

1 

•00962 

1845-9 

+   11-9 

+    15-7 

1 

2 

■O1O09 

1932-7 

-    10-3 

+      5-4 

2 

3 

■01058 

+      2 

2015-1 

-   33-9 

-   28-5 

3     i 

4 

■01109 

2098-7 

-   47-3 

-   75-8 

4 

45 

•01162 

+      3 

2177-0 

+    72-0 

-     3-8 

45 

6 

■01219 

+      1 

2254-6 

+    10-6 

+     6-8 

6 

7 

■01280 

2328-4 

+    84-4 

+   91-2 

7 

8 

•01348 

2405-7 

-  66-3 

+    24-9 

8 

1       9 

•01424 

2483^0 

+    22-0 

+   46-9 

9 

i     50 

,     ^01508 

-      1 

2574-0 

-  43-0 

+      3-9 

50 

1 

:     ^01600 

+      2 

2656^4 

+    54-4 

+   58-3 

1     1 

2 

t    ■onoo 

2744-2 

+    18-2 

+   76-5 

2     1 

3 

•01807 

+      2 

2823-2 

-     3-8 

+    72-7 

3     1 

4 

■01923 

+      1 

2900-5 

+     2-5 

-r    75-2 

4     . 

55 

•02048 

+      1 

2977-9 

-  81-1 

-     5-9 

55     ' 

6 

•02184 

3051-9 

-  47-1 

-   530 

6     i 

7 

■02332 

+      1 

3115-5 

-  13-5 

-   66-5 

,      7 

8 

■02493 

+      3 

3181-2 

+  136-2 

+   69-7 

8     i 

9 

•02667 

+      6 

3251-3 

-   10-7 

+   59-0 

9 
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Table  3 — rontinv.ed. 

British  Offices  0^  Aggregaie  Table. 

Canstruded  hy  the   neio   methal,  from   the  Exposed  to  Bisk  and  the 
Deaths,  icithout  calculating  the  unwljusfed  values  of  q^  ■ 

Third  Difference  Formulas. 


Age 

3x 

A^q^  X  IQS 

Expected 
Deaths 

Deviation 

Accumulated 
Deviation 

1 

Age 

60 

02855 

+      3 

33140 

-    700 

-    110 

t 
60 

1 

03060 

+    10 

3360-9 

+    63-9 

+    52-9 

1     1 

2 

03288 

+      3 

3405-2 

+    21-2 

+    74-1 

2 

3 

03542 

-     3 

3444-9 

+    31-9 

+ 106-0 

3 

■4 

03S32 

—     5 

3490-7 

-124-3 

-   18-3 

4 

65 

04161 

-     7 

3525-2 

+    33-2 

+    14-9 

65 

6 

04.526 

-     1 

3559-7 

-   20-3 

-      5-4 

6 

7 

04922 

+      6 

3570-8 

-   47-8 

-    42-4 

7 

8 

05342 

-     8 

3557-4 

-107-6 

-   6.5-2 

8 

9 

05785 

+      3 

3507-7 

+   90-7 

+    255 

9 

70 

06257 

-r       12 

3443-7 

-  42-3 

-    16-8 

70 

1 

06766 

+     5 

3351-7 

+    54-7 

+    37-9 

1 

2 

07315 

4-        1 

3240-5 

-   54-5 

-   16-6 

2 

3 

07916 

+     5 

3114-8 

-    27-8 

-    11-2 

3 

-t 

08574 

-r         4 

2966-2 

-   18-8 

-      7-6 

4 

75 

09290 

+      5 

2S06-6 

-   12-4 

-   200 

75 

6 

10069 

+   22 

2637-3 

—       -7 

-   20-7 

6 

7 

10915 

-r-      13 

2445-7 

-     8-7 

-   12-0 

7 

8 

11833 

-   17 

22580 

+    15-0 

.r-       30 

8 

9 

12845 

-   29 

2063-9 

+     3-9 

-     69 

9 

:     80 

13964 

-   36 

18670 

-   25-0 

-   181 

80    , 

;     1 

15173 

-  51 

1660-2 

-      3-2 

-   14-9 

1     1 

•> 

16443 

+     8 

1446-5 

+    155 

-        -6 

2 

3 

17738 

-   53 

1247-7 

+    23-7 

-   24-3 

3 

4 

19007 

^   68 

1051-3 

-   61-7 

-  37-4 

4 

85 

20258 

+    87 

852-3 

+      1-3 

-  361 

85 

6 

21544 

-      3 

691-8 

-   28-8 

-     7-3 

6 

i       7 

22933 

-   35 

555-2 

-   10-8 

-   181 

4 

J       8 

24512 

+   65 

434-6 

-   21-4 

-   39-5 

8 

1       9 

26278 

+   84 

330-8 

+     1-8 

-   37-7 

9 

90 

28196 

+  104 

242-2 

+    16-2 

-   21-5 

90 

!        1 

30331 

+  120 

180-8 

-    14-8 

-     6-7 

1 

2 

32767 

+   48 

139-3 

+      1-3 

-     5-4 

2 

•       3 

3560S 

+   27 

95-S 

-     5-2 

-   10-6 

3 

4 

38974 

—      5 

62-4 

+      1-4 

-     9-2 

4 

95 

42913 

-    11 

39-9 

-      1-1 

-   10-3 

95 

6 

47452 

-    24 

24-7 

-    10-7 

•4 

6 

7 

52596 

+    94 

18-9 

+      1-9 

-     23 

7 

8 

58334 

+  190 

111 

•9 

+      1-4 

8      ! 

9 

64690 

+  349 

3-2 

+      1-2 

+     2-6 

9    ' 

'  100 

71758 

+  579 

22 

+        -2 

+     2-8 

100     ' 

'       1 

79728 

"-8 

•8 

+     3-6 

1 

1       2 

88949 

-9 

+       -9 

+     4-5 

2 

1       3     ,1 

00000 

10 

•0 

-r        4-5 

3 
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Table  4. 

British  Offices  0^^  Aggregate  Tahle. 

Graduation  of  the  Unadjusted  Values  of  qz  hy  the  neic  method. 

Third  Difference  Formulas. 


Age 

(Ix 

A^gx  X  105 

Expected 
Deaths 

De^^ation 

Accumulated 
Deviation 

Age 

10 

•00514 

+ 

2 

1^4 

-6 

-6 

10 

1 

•00478 

+ 

2 

1-S 

-      1-2 

-     1-8 

1 

2 

•00446 

— 

4 

2-3 

—        -7 

-     2-0 

2 

3 

•00420 

+ 

1 

31 

+      2-1 

-4 

3 

4 

•00402 

+ 

2 

4-6 

+      3-6 

+      3-2 

4 

15 

•00388 

— 

1 

7-4 

+        -4 

+      3-6 

15     1 

6 

•00379 

— 

1 

11^0 

+     3-6 

6 

7 

•00377 

+ 

2 

16^5 

+      1-5 

+      5-1 

7 

8 

•00381 

— 

4 

25-6 

-        -4 

+     4-7 

8     1 

9 

•00390 

— 

3 

38-7 

+       -7 

+      5-4 

9 

20 

•00406 

— 

4 

60-3 

-     3-7 

+      1-7 

20 

1 

•00425 

+ 

1 

99-9 

+     3-9 

+      5-6 

1 

2 

•00444 

+ 

1 

148-9 

+     4-9 

+    10-5 

2 

3 

•00459 

+ 

3 

207-8 

-r    16-8 

+   27-3 

3 

4 

•00471 

+ 

1 

276-5 

-   34-5 

-     7-2 

4 

25 

•00481 

+ 

3 

352-6 

-   17-4 

-  24-6 

25     i 

6 

•00492 

+ 

3 

432-2 

+    29-2 

+      4-6 

6    ! 

7 

•00505 

— 

3 

516-0 

+     6-0 

+    10-6 

7 

8 

•00523 

— 

1 

604-6 

-     3-4 

+     7-2 

8     1 

9 

•00549 

_ 

4 

706-4 

-   17-6 

-   10-4 

9     ' 

30 

•00580 

_ 

2 

820-0 

-   10-0 

-   20-4 

30 

1 

•00615 

931-2 

+    30-2 

+      9-8 

1 

2 

•00650 

1043-3 

+     5-3 

+    15-1 

2     ■■ 

3 

•00683 

+ 

"i 

1151-3 

+   24-3 

+    39-4 

3 

4 

•00714 

+ 

2 

1250-2 

-   55-8 

-   16-4 

4 

35 

•00743 

+ 

2 

1341-7 

-   31-3 

-   47-7 

35 

6 

•00772 

1425-5 

-   11-5 

-  59-2 

6     • 

7 

•00803 

— 

2 

1504-3 

-   47-7 

-106-9 

7     1 

8 

•00838 

+ 

1 

1585-8 

-   15-2 

-1221 

8 

9 

•00877 

1672-4 

+    78-4 

-   43-7 

9 

40 

•00918 

— 

i 

1762-7 

+      3-7 

-   40-0 

40 

1 

•00962 

1845-9 

+   11-9 

-   28-1 

1 

2 

•01009 

— 

i 

1932-7 

-   10-3 

-   38-4 

2 

3 

•01058 

+ 

3 

2015-1 

-   33-9 

-  72-3 

3 

4 

•01109 

+ 

1 

2098-7 

-   47-3 

-119-6 

4     1 

45 

•01161 

+ 

4 

2175-1 

+  70-1 

-  49-5 

45     1 

6 

•01217 

— 

1 

2250-9 

+     6-9 

-  42-6 

6     1 

7 

•01278 

— 

2 

2324-8 

+   80-8 

+    38-2 

1 

8 

•01348 

+ 

1 

2405-7 

-   66-3 

-   28-1 

8     ! 

9 

•01426 

+ 

1 

2486-5 

+    25-5 

-     2-6 

9 

50 

•01510 

+ 

2 

2577-4 

-   39-6 

—   42-2 

50 

1 

•01601 

— 

3 

2658-1 

+    56-1 

+    13-9 

1 

2 

•01700 

+ 

1 

2744-2 

+    18-2 

+    32-1 

2 

3 

•01809 

+ 

2 

2826-3 

—       -7 

+    31-4 

3 

4 

•01925 

+ 

3 

2903-5 

+     5-5 

+    36-9 

4 

55 

•02049 

+ 

2 

2979-4 

-   79-6 

-   42-7 

55 

6 

•02183 

_ 

2 

3050-5 

-   48-5 

-   91-2 

6 

7 

•02330 

_ 

2 

3112-8 

-   16-2 

-107-4 

7     ; 

8 

•02492 

+ 

6 

3179-9 

+  134-9 

+    27-5 

8 

9 

•02667 

+ 

8 

3251-3 

-   10-7 

+   16-8 

9 

1900.]  Graduating  Mortality  arid  other  Tables. 
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Table  4 — continuc'l. 

BritisJi  Offices  0^^  Aggregate  Talk. 

Graduation  of  the  UnadjuMed  Values  of  q^  hy  the  new  method. 

Third  Difierence  Formulas. 


Age 

Qz 

A^q;,  X  10' 

Expected 
Deaths 

Deviation. 

Accumulated 
Deviation 

Age 

60 

•02853 

+     7 

33117 

-  72-3 

—  55*5 

60 

1 

■03056 

+      4 

3356^5 

-r   59-5 

+     4-0 

1 

2 

•03284 

-      1 

34010 

+   17-0 

+    21-0 

2 

3 

•U3o44 

-      3 

34468 

+    33-8 

+    54-8 

3 

i       4 

•03840 

-      3 

34980 

-117-0 

-  62-2 

4 

;  65 

•04171 

-      3 

35337 

+    41-7 

-   20^5 

65 

!      6 

•(>i534 

-      1 

3566-0 

-   14-0 

-   34-5 

6 

7 

•04926 

+      4 

3573-7 

+    50-7 

+    16-2 

7 

1       8 

■05344 

+      8 

35587 

-106-3 

-   901 

8 

1       9 

■05787 

+      7 

3508-9 

+   91-9 

+     1-8 

9 

1    70 

•06259 

+      7 

3444-8 

-  41-2 

-   39-4 

70 

1 

•06768 

+     7 

3352-7 

+   55-7 

+    16-3 

1 

2 

•07321 

-      2 

3243^2 

-  518 

—  355 

2 

3 

•07925 

+     7 

3118^3 

+    31-3 

-     4-2 

3 

4 

•08587 

+      4 

2970-7 

-   14-3 

-   18^5 

4 

75 

•09305 

+      5 

2811-1 

-     7-9 

-   26-4 

75 

6 

•10086 

-f-    33 

2641-7 

+      3-7 

-   22-7 

6 

7 

•10934 

-r     10 

2450-0 

+    13-0 

-     9-7 

7 

8 

•11854 

-   30 

2262-0 

+    19-0 

+      9-3 

8 

9 

•12879 

-   38 

2069-4 

+     9-4 

+    18-7 

9 

80 

•14019 

-   51 

1874-3 

-  17-7 

+      1-0 

80 

1 

•15244 

—   55 

1668-0 

+   11^0 

+    12-0 

1 

2 

•16516 

+    22 

1452-9 

+   21-9 

+    33-9 

2 

3 

•17784 

+   75 

1250-9 

+    26^9 

^   60-8 

3 

4 

•18993 

+   85 

1050-5 

-  62-5 

-     1-7 

4 

85 

•20165 

^105 

848^3 

-     2^7 

-     4-4 

85 

6 

•21375 

+    18 

6864 

+   23^4 

+    19-0 

6 

7 

•22708 

-   37 

549-8 

-   16-2 

+     2-8 

7 

8 

•24269 

~   36 

43U-3 

-   25-7 

-   22-9 

8 

9 

•26076 

+   48 

328-3 

—       -7 

-   236 

9 

90 

•28092 

+   50 

241-3 

+    15-3 

-     83 

90 

1 

■30353 

+   37 

180^9 

+   14-9 

+      66 

1 

2 

■32907 

+   40 

139^9 

+      1-9 

+     8^5 

2 

3 

•35804 

^    79 

96-3 

-     47 

+      3-8 

3 

4 

■39081 

+    94 

62-5 

+      1-5 

+      53 

4 

95 

■42778 

+  112 

39-8 

-      1-2 

+      4^1 

95 

6 

•46974 

+  129 

24-4 

+    10-4 

+   145 

6 

7 

•51763 

+  131 

18-6 

+      1^6 

^    16-1 

7 

8 

■57257 

+  145 

10-9 

-     1-1 

+   15-0 

8 

9 

•63585 

+  146 

3-2 

+      1-2 

+    16-2 

9 

100 

•70878 

+  145 

21 

+        -1 

+    16-3 

100 

1 

•79281 

-8 

+        -8 

-r      17-1 

1 

2 

•88940 

::: 

•9 

+        -9 

+    18-0 

2 

3 

1 

1^00(JOO 

1-0 

+    18-0 

3 
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Table  5. 

British  Offices  O^^  Aggregate  Talk. 
Constructed  and  Graduated  hy  Mr.  George  F.  Hardy. 


Age 

ix 

ASgjxlOS 

Expected 
Deaths 

Deviation 

Accumulated 
Deviation 

Age 

10 

•00338 

1-0 

-      1-0 

-      1-0 

10 

1 

•00341 

-2 

1-3 

-     1-7 

-      2-7 

1 

2 

•00345 

+   3 

1-8 

-      1-2 

-      3-9 

2 

3 

•00350 

-   1 

2-6 

+     1-6 

-     2-3 

3     1 

4 

•00354 

... 

4-1 

+      3-1 

-r         -8 

4 

15 

•00360 

-'  1 

6-9 

-       -1 

+       -7 

15     ! 

"6 

•00367 

+    1 

10-7 

-3 

+        -4 

6 

7 

•00375 

+    2 

16-4 

+      1-4 

+      1-S 

7 

8 

•00383 

-    3 

25-7 

•3 

+      1-5 

8 

9 

•00392 

+    3 

38-9 

+       -9 

+      2-4 

9 

20 

•00404 

-   3 

60-0 

-     4-0 

-     1-6 

20 

1 

•00416 

+    2 

97-8 

4-      1-8 

+        -2 

1 

2 

•00431 

-    1 

144-5 

+       -5 

+       -7 

2 

3 

•00446 

201-9 

+   10-9 

+   11-6 

3 

4 

•00463 

+  "3 

271-8 

-  39-2 

-  27-6 

4 

25 

•00481 

-   6 

352-6 

-  17-4 

-   45-0 

25 

6 

•00500 

+    6 

439-2 

+    36-2 

-     8-8 

6 

7 

•00523 

-   3 

534-4 

+    24-4 

+    15-6 

7 

8 

■00544 

-   2 

628-9 

+    20-9 

+    365 

8 

9 

•00569 

+    4 

732-1 

+     8-1 

+   44-6 

9 

30 

•00595 

-   2 

841-2 

+    11-2 

+    55-8 

30 

1 

•00620 

-   1 

938-8 

+   37-8 

+   93-6 

1 

2 

•00648 

+    3 

1040-1 

+      2-1 

+   95-7 

2 

3 

•00677 

-   2 

1141-2 

+    14-2 

+  109-9 

3 

4 

•00706 

-   1 

1236-2 

-   69-8 

+   40-1 

4 

35 

•00738 

+    1 

1332-7 

-   40-3 

—        -2 

35 

6 

•00771 

+    4 

1423-7 

-   13-3 

-   13-5 

6 

7 

•00804 

-    6 

1506-2 

-   45-8 

-   59-3 

7 

8 

•00838 

+    4 

1585-8 

-    15-2 

-   74-5 

8 

9 

•00877 

+    1 

1672-4 

+    78-4 

+      3-9 

9 

40 

•00915 

-    2 

1756-9 

-     2-1 

+      1-8 

40 

1 

•00956 

+    2 

1834-4 

+        -4 

-.-     2-2 

1 

2 

•01001 

-   1 

1917-4 

-   25-6 

-  23-4 

2 

3 

•01048 

+   3 

1996-1 

-   52-9 

-   76-3 

3 

4 

'01099 

-   2 

2079-8 

-   66-2 

-142-5 

4 

45 

•01153 

2160-1 

+    55-1 

-  87-4 

45 

6 

•01213 

+"  5 

2243-5 

-       ^5 

-  87-9 

6 

7 

•01277 

-   4 

2323-0 

+  79-0 

-     8-9 

7 

8 

•01345 

+    4 

2400-3 

-  71-7 

-   80-6 

8 

9 

•01422 

-   2 

2479-5 

+   18-5 

-  62-1 

9 

50 

•01504 

+    1 

2567-2 

-  49-8 

-111-9 

50 

1 

•01595 

+    5 

2648-1 

+   46-1 

-  65-8 

1 

2 

•01693 

-   5 

2732-9 

+     6-9 

-   58-9 

2 

3 

•01799 

+    4 

2810-7 

-   16-3 

-  75-2 

3 

4 

•01918 

+   3 

2892-9 

-     5-1 

-  80-3 

4 

55 

•02045 

-  2 

2973-6 

-   85-4 

-165-7 

55 

6 

•02184 

+   4 

3051-9 

-  47-1 

-212-8 

6 

7 

•02338 

-  3 

3123-5 

-     5-5 

-218-3 

7 

8 

•02505 

+   6 

3196-5 

+  151-5 

-  66-8 

8 

9 

•02689 

+   1 

3278-2 

+   16-2 

-  50-6 

9 

1909.1 
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Table  5 — continued. 


British  Offices  0^  Aggregate  Table. 
Consfnicted  and  Graduated  In/  Mr.  George  F.  Hardy. 


Age 

2r 

A3g;t  X  ia5 

Expected 
Deaths 

Deriation 

Accamnlated 
Deviation 

I    Age 

60 

•02887 

-   1 

3351-2 

-   32-8 

! 

'      -   83-4 

'     60 

1 

•03105 

-T-    4 

3410^3 

+  113-3 

-   29-9 

1 

2 

•03344 

-    3 

3463^1 

+    79-1 

+ 109-0 

2 

3 

•03603 

-   1 

3504-2 

+   91-2 

+  200-2 

3 

4 

•03886 

+    6 

3539-9 

-   75-1 

-T-1251 

4 

.     65 

•04196 

-   1 

3554-9 

+    62-9 

+ 188-0 

65 

6 

-04532 

+   6 

3564-5 

—    15-5 

'      +172-5 

6 

7 

•04900 

-  1 

3554^8 

+   31^8 

+  204-3 

7 

8 

•05299 

+    S 

352S-8 

-136-2 

+   68-1 

8 

9 

•05735 

_    2 

3477-4 

+   60^4 

+ 128-5 

9 

70 

•06207 

+  11 

3416-2 

-   69-8 

+   58-7 

70 

1 

•06723 

-   8 

3330-4 

+   33-4 

+    92-1 

1 

2 

•07281 

+  15 

3225-5 

-   69-5 

+    22-6 

2 

3 

•07892 

-    3 

3105-3 

+   18-3 

+   40-9 

3 

4 

•08548 

-    3 

2957-2 

-  27-8 

+   13-1 

4 

7d 

•09264 

+  14 

2798-7 

-   20-3 

-     7-2 

75 

6 

•10043 

2 

2630-5 

—     7-5 

-    14-7 

6     ' 

7 

•10882 

+  10 

2438-3 

+      1-3 

-   13-4 

7 

6 

•11795 

+   2 

2250-7 

+     7-7 

-     5-7 

8     ' 

9 

•12780 

+    6 

2053-5 

-     6-5 

—    12'2 

9 

.     80 

•138i7 

+   7 

1842-6 

-   49-4 

-   61-6 

80 

!     1 

•14998 

+    3 

16411 

-   15-9 

-  77-5 

1 

1       2 

•16239 

+   9 

1428-5 

-     2-5 

-  80-0 

2 

i    3 

"17577 

1236-4 

+    12-4 

-  67^6 

3 

'       4 

■19015 

+    7 

1051^7 

-   61-3 

-128-9 

4 

85 

•20562 

+   5 

865-0 

^    140 

-114-9 

85 

6 

•22218 

+    4 

713-4 

+   50-4 

-   64-5 

6 

7 

•23990 

-    1 

580-8 

+    14-8 

-   49-7 

7 

8 

•25883 

+   6 

458-9 

+     2-9 

-  46-8 

8 

9 

•27901 

351-3 

+   22-3 

-  24-5 

9 

90 

•30043 

-  3 

258-1 

+   32-1 

+     76 

90 

1 

•32315 

-   1 

192-6       i 

+   26-6 

+   342 

1 

2 

■34717 

—   5 

147-5       1 

+     9-5 

+   43-7 

2 

3 

•37246 

-   8 

100-2 

-       -8 

+   42-9 

3 

'       4 

■39901 

—   7 

638       . 

-r      28 

+  45^7 

4 

i     95 

•42677 

-12       , 

39-7 

-      1-3 

+   44^4 

95 

.       6 

•45566 

-18      ' 

23-7 

+     9-7 

4-    54-1 

6 

:      7    i 

■48561     , 

-14       , 

17-5 

-T-        'b 

+    54-6 

7 

8 

•51650 

-23       ! 

9-8       , 

-     2-2       1 

+    52-4 

8 

9 

•54815 

-22     : 

2  7 

^     ■"     ! 

+   53-1 

9 

100 

•58042 

-27 

1-7 

•3     1 

+    52-S 

100 

1 

•61308 

•6 

-       -6 

+    53-4 

1 

2 

•64591 

-6 

-6 

-^    54X) 

2 

1       ^     i 
1             1 

•67864 

■7 

-       -3 

+    53-7 

3 
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Table  6. 

British  Offices  0^^  Aggregate  Table. 
Graduated  hj/  Mr.  John  Spencer,  by  his  Twenty-one  Term  Formula. 


Age 

Qx 

A3gx 

xlQs 

Expected 
Deaths 

1 
Deviation 

Accumulated  i 
Deviation      j 

Age 

10 

00328 

1 

•9 

-      1-1 

1 
-    1-1 

10 

1 

00329     ' 

+ 

1     1 

1-2 

-      1-8 

-   2-9 

1 

2 

00332 

, 

1-7 

-     1-3 

-   4-2 

2 

3 

00336 

— 

1 

2-5 

+     1-5       i 

-   2-7 

3 

4 

00342 

40 

+     30       1 

+      -3 

4 

15 

00350 

6-7       i 

-       -3 

... 

15 

6 

00359 

+ 

1 

10-4       ' 

-       -6       i 

-     -6       1 

6 

7 

00369 

— 

1 

16-2       1 

+      1-2 

+     -6 

7 

s      • 

00380 

25-5 

—       '5 

+     •I 

8 

9 

00393 

_ 

1 

390 

+     1-0 

+   M 

9 

20 

00407 

60-5 

-     3-5 

-  2^4 

20 

1 

00422 

, 

99-2 

+     32 

+      -8 

1 

1 

2 

00437 

+ 

1 

146-5 

+     2-5 

-r-      3-3 

2 

3 

00452 

-1- 

2 

204-6 

+    13-6 

+  16-9 

3 

4 

00^67 

+ 

1 

274-1 

-   36-9 

-20-0 

4 

25 

00481 

. 

352-6 

-   17-4 

-37-4 

25 

6 

00496 

+ 

2 

435-7 

+   32-7 

-   4-7 

6 

7 

00513 

, 

524-2 

+   14-2 

+   9-5 

7 

8 

00532 

+ 

1 

615-0 

+     7-0 

+  16-5 

8 

9 

00555 

_ 

3 

714-1 

-     99 

+    6-6 

9 

30 

00582 

— 

2 

822-8 

-     7-2 

-     -6 

30 

1 

00614 

929-7 

+   28-7 

+  28-1 

1 

2 

00648 

_ 

1 

1040-1 

+      2-1 

+  30-2 

2 

3 

00682 

_ 

1 

1150-0 

+   23-0 

+  53-2 

3 

4 

00716 

+ 

3 

1253-7 

-   52-3 

+     -9 

4 

35 

00749 

— 

1 

1352-6 

-   20-4 

-19-5 

35 

6 

00780 

+ 

4 

1440-3 

-      3-3 

-16-2 

6 

7 

00812 

_ 

2 

1521-2 

-  30-8 

-47-0 

7 

8 

00844 

+ 

2 

1597-2 

-     3-8 

-50-8 

8 

9 

00880 

_ 

1 

1678-1 

+    84-1 

+  33-3 

9 

40 

00918 

. 

1762-7 

+     3-7 

+  37-0 

40 

1 

•00960 

_ 

1 

1842-1 

+     8-1 

+  45-1 

1 

2 

•01005 

+ 

2 

1925-0 

-   18-0 

+  271 

2 

3     i 

•01053 

_ 

1 

2005-6 

-   43-4 

-16-3 

3 

4     j 

•01103 

+ 

1 

2087-4 

-   58-6 

-  74-9 

4 

45 

•01157 

+ 

4 

2167-6 

+   62-6 

-12-3 

45 

6 

•01214 

_ 

1 

2245-4 

+      1-4 

-10-9 

6 

i       7 

•01275 

i      + 

2 

2319-3 

+   75-3 

+  64-4 

7 

!       8 

•01344 

2398-5 

-   73-5 

-   9-1 

8 

9     1 

•01420 

— 

1 

2476-0 

+    150 

+   5-9 

9 

50     I 

•01505 

2568-9 

-   48-1 

-42-2 

50 

1     1 

•01599 

_ 

1 

2654-8 

1      +    52-S 

+  10-6 

1 

2 

•01701 

1     2745-8 

'      +   19-8 

+  30-4 

2 

3 

•01811 

+ 

"  1 

2829-5 

1      +     2-5 

+  32-9 

3 

1       4 

•01928 

+ 

3 

2908-0 

+    100 

+  42-9 

4 

55 

•02052 

i     2983-8 

—   75-2 

-32-3 

55 

6 

•02184 

+ 

"'  5 

t     3051-9 

-  47-1 

-79^4 

6 

7 

•02327 

+ 

4 

3108-8 

-   20-2 

-99-6 

7 

8 

•02481 

+ 

4 

3165-9 

+ 120-9 

+  21-3 

8 

9 

•02651 

+ 

2 

3231-8 

-  30-2 

-  8-9 

9 
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Table  6 — <'&niinueiL 


British  Offices  0^  Aggregate  Table. 
Crraduated  by  Mr.  .John  Spencer,  hj  his  Ticenly-one  Term  Formula. 


1          1 

Age    j 

1 
7-c 

A^^^ 

1 

xlO-^ 

Expected     • 
Deaths       | 

i 

De^iation 

Accumulated 
Deviation 

Age 

,     60 

•02841 

+ 

1 

1 
3297-8       1 

86-2 

-951 

60 

,       1 

•03055 

_ 

2 

33554 

+ 

584 

-36-7 

1 

2 

•03295 

— 

1 

34124 

-i- 

28^4 

-  8-3 

•> 

^     , 

•03562 

34643 

+ 

513 

+  43-0 

3 

4 

•03858 

+ 

1 

3514-4 

— 

1006 

-57-6 

4     , 

65 

•04182 

35430 

~ 

51-0 

-   6-6 

65 

6 

•04534 

4- 

6 

3566-0 

— 

140 

-20-6 

6 

7 

•04915 

_ 

3 

3565-7 

+ 

42-7 

+  22-1 

7 

8 

•05325 

+ 

7 

35461 

— 

118-9 

-96-8 

8 

9 

•05770 

+ 

1 

3498-6 

+ 

81-6 

-15-2 

9 

70 

•06247 

-1- 

10 

3438-2 

— 

47-8 

-63-0 

70 

1 

•06763 

— 

1 

3350-2 

-!- 

53-2 

-   9-8 

1 

2 

•07319 

-+- 

10 

3242-3 

_ 

52-7 

-62-5 

2 

3 

•07925 

-t- 

10 

3118-3 

+ 

31-3 

-31-2 

3 

4 

•08580 

4- 

13 

2968-3 

— 

16-7 

-47-9 

^ 

75 

■09294 

— 

5 

2807-8 

— 

11^2 

-59-1 

75 

6 

•10077 

-+- 

4 

2639-4 

-r 

1-4 

—  57-7 

6 

7 

•10942 

— 

3 

2451-8 

+ 

14-8 

-42-9 

7 

8 

•11884 

•+- 

3 

2267-7 

+ 

24-7 

-18-2 

8 

9 

•12907 

— 

21 

2073-9 

+ 

139 

-   4-3 

9 

80 

■14008 

_ 

33 

1872-9 

— 

19-1 

-23-4 

SO 

1 

.•15190 

_ 

24 

1662-1 

+ 

5-1 

-18-3 

1 

2 

•16432 

+ 

8 

1445-5 

+ 

14-5 

-   3-8 

2 

3 

■17701 

-f- 

26 

1245-1 

+ 

21-1 

+  17-3 

3 

4 

•18973 

+ 

29 

1049-4 

_ 

63-6 

-46-3 

4 

85 

■20256 

+ 

17 

852-2 

+ 

1-2 

-45-1 

85 

6 

■21576 

+ 

23 

692-8 

-1- 

29-8 

-15-3 

6 

7 

■22962 

+ 

13 

5559 

— 

10-1 

-25-4 

7 

8 

•24431 

— 

7 

4332 

_ 

22-8 

-48-2 

8 

9 

■2G006 

_ 

10 

327-4 

_ 

1-6 

-49-8 

9 

90 

■27700 

+ 

76 

237-9 

+ 

11-9 

-37-9 

90 

1 

•29506 

+ 

159 

175-9 

+ 

9-9 

-28-0 

1 

2 

•31414 

+ 

243 

133-5 

— 

4^5 

-32-5 

0 

3 

•33500 

+ 

276 

90-1 

— 

10-9 

-43-4 

3 

4 

•35923 

+ 

320 

57-5 

_ 

3-5 

-46-9 

4 

95 

•38926 

+ 

258 

36-2 

— 

4-8 

-51-7 

95 

6 

•42785 

4- 

123 

22-2 

-t- 

8^2 

-43-5 

6 

7 

•47820 

_ 

142 

17-2 

+ 

•  •7 

-43-3 

7 

8 

•54289 

— 

257 

10-3 

— 

1-7 

-45-0 

8 

9 

•62315 

4- 

5888 

31 

+ 

1-1 

-43-9 

9 

100 

•71756 

22 

+ 

•2 

-43-7 

100 

1 

•82355 

■8 

+ 

■8 

-42-9 

1 

2 

l^OOOOO 

1^0 

+ 

10 

-41-9 

2 

3 

■• 

■0 

— 

10 

-42-9 

3 
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Table  7. 

EngU^^h^  Life  Table  A^o.  Q.— Males. 

Construction  A. 

By  the  nnr  method,  l>y  means  of  graduated  quinquennial  rallies  of  q^, 
calculated  by  second  differences. 


1  Age 

9^ 

1 

Age 

Qx 

8^3^X105 

5 

•00503 

-  4 

55 

•02558 

+  8   : 

6 

•00398 

-  4 

6 

•02706 

-  6    j 

7 

•00321 

_  2 

/ 

•02880 

—  7    1 

8 

•0O26S 

-  3 

8 

•03088 

-  6 

9 

■00235 

-  3 

9 

•03324 

-  10 

10 

•00220 

-  3 

60 

•03581 

-  10 

1 

•00220 

-  1 

1 

•03853 

,  +   4 

2 

•00232 

-  5 

2 

•04130 

+  20 

3 

•00253 

-  2 

3 

•04402 

+  17    i 

4 

•00282 

-  2 

4 

•04673 

+  22    i 

15 

•00314 

-  3 

65 

•04963 

+  19    1 

6 

•00347 

+  3 

6 

•05289 

—   7     : 

7 

■00379 

7 

•05673 

-  18 

8 

•00407 

8 

•06134 

-  23    i 

9 

•00434 

-  2 

9 

•06665 

-  25 

20 

•00460 

-  1 

70 

•07248 

-  31 

1 

•00485 

+  1 

1 

•07860 

+  13 

2 

•00507 

+  1 

Q 

•08476 

+  49 

3 

•00525 

+  5 

3 

•09065 

+  53 

4 

■00540 

+  3 

4 

•09640 

+  62 

25 

•00553 

75 

•10250 

+  62    i 

6 

•00569 

-  3 

6 

•10948 

-  13 

7 

•00591 

+  1 

7 

•11796 

-  50 

8 

•00619 

-  1 

8 

■12856 

-  65 

9 

•00650 

-  1 

9 

•14115 

-  83 

30 

■00685 

+  1 

80 

•15523 

-  14 

1 

•00723 

+  1 

1 

•17015 

+  54 

2 

•00763 

-  1 

2 

•18508 

+   7 

3 

•00806 

-  1 

3 

•19988 

+  12 

4 

•OOS53 

-  1 

4 

•21509 

+  13 

35 

■00903 

+  1 

85 

•23078 

-  28 

6 

•00955 

6 

•24707 

-  12 

7 

•01 008 

+  1 

7 

•26409 

+  51 

8 

•01063 

-  3 

8 

•28156 

+  57    { 

9 

•01120 

+  1 

9 

•29936 

+  65 

40 

•01180 

-  3 

90 

•31800 

2 

1 

•01240 

-  1 

1 

•33805 

-  25    '■ 

2 

•01301 

+  6 

2 

•36016 

+   62 

3 

•01360 

+  4 

3 

•38431 

+  74 

4 

•01416 

+  6 

4 

•41025 

+  88 

45 

•01475 

+  2 

95 

•43860 

+  39 

6 

•01541 

-  3 

6 

•47010 

+  46    i 

7 

•01620 

-  2 

7 

'50563 

^  54    j 

8 

•01714 

-  5 

8 

•54558 

+  64    1 

9 

•01820 

-  1 

9 

•59041 

+  74 

50 

•01936 

-  6 

100 

•64066 

+  90    1 

1 

•02057 

+  1 

1 

•69697 

+  105 

2 

•02182 

+  10 

2 

•76008 

+  124    ' 

3 

•C2305 

+  8 

3 

•83089 

4 

•02427 

+  9 

4 
5 

•91045 
1^00000 
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English  Life  Talk  No.  6.— Males. 

Const iKCt ion  B. 

By  the  neic  method,  hy  means  of  graduated  quinquennial  values  of  Qx, 
caladated  hy  fourth  diffe^rences. 


Ai-e 

'ix 

537,  X  105 

Age 

-,.       i 

533;,  X  103 

5 

•00503 

_  2 

55 

•025.56 

—  7 

6 

•00398 

—  5 

6 

•02703 

-  4 

7 

•00320 

_  2 

7 

•02877 

-  9 

8 

■00267 

0 

s 

•03085 

—  7 

9 

•00234 

—  5 

9 

•03323 

—  9 

10 

•00219 

-  1 

60 

•03582 

-  12 

1 

•00220 

-  3 

1 

•03855 

+   5 

2 

•00232 

-  4 

2 

•04133 

+  20 

3 

•00254 

-  1 

3 

•044O4 

+  19 

4 

•002S3 

-  4 

4 

•04673 

+  21 

15 

•00315 

••> 

65 

•04960 

-^  20 

6 

•C0349 

+  3 

6 

•05284 

-  8 

7 

•0O3S1 

-  1 

1 

•05666 

-  IS 

S 

•00409 

+  2 

8 

•06126 

-  23 

9 

•0043') 

-  3 

9 

•06656 

-  24 

20 

•00461 

-  1 

70 

•0723S 

-  33 

1 

•004S6 

1 

•07849 

-r  16 

2 

•00508 

-!-  3 

2 

•08465 

+  47 

3 

•00526 

+  4 

3 

•09053 

+  54 

4 

•00540 

+  2 

4 

•09629 

^  62 

25 

•00553 

_1_   -T 

75 

•10240 

-  66 

6 

•C»0569 

-  4 

6 

•10940 

-  13 

7 

•0059<:t 

+  1 

1 

•11791 

—  52 

S 

•0061S 

-  1 

8 

•128.59 

-  71 

9 

•00649 

9 

•14131 

-  85 

30 

•00684 

-  1 

&I-' 

•15555 

-  19 

1 

•00722 

-  2 

1 

•17060 

+  57 

2 

•00763 

-  1 

2 

•18561 

-   8 

3 

•00806 

-  1 

3 

•20039 

-  13 

4 

•00S53 

-  1 

4 

•21551 

-  14 

3.3 

•00903 

-  1 

85 

•23105 

-  32 

6 

•00955 

-r   A 

fi 

•24714 

-  13 

I   7 

•oioos 

•:> 

- 

•26392 

-r  54 

8 

•01063 

^  1 

8 

•281U7 

+  59 

1   9 

•01121 

_  2 

fi 

•29846 

+  75 

40 

•01180 

-  3 

90 

•31663 

-  11 

1 

•01241 

+  1 

1 

•33617 

-  24 

2 

•01302 

-f  4 

•:» 

•357S3 

+  67 

3 

•0136f_» 

^   6 

3 

•3S15U 

—  <  .5 

4 

•01416 

+  5 

4 

•40094 

-  C'5 

45 

•01474 

+  3 

95 

•43482 

-  41 

6 

•01.540 

-  4 

6 

•46589 

+  46 

7 

•01619 

-13 

7 

•50110 

-  59 

8 

•01714 

+  7 

S 

•54086 

-  68 

9 

•01821 

-  3 

9 

•58563 

+  75 

50 

•01937 

+  4 

100 

•63600 

+  96 

1 

•02059 

-  8 

1 

•69265 

+  113 

2 

•021 S4 

+  9 

2 

•75633 

+  130 

,   3 

•02306 

+  10 

3 

•S280O 

4 

•02427 

+  9 

4 

•90879 

105 

1-00000 

i 
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Abstract  of  the  Discussion. 

Mr.  ABRAHAM  LEVIXE,  M.A.,  said  that  the  uuestion  which 
the  author  had  set  himself  to  answer,  namely,  what  were  the  best 
methods  of  procedure  to  adopt  in  order  to  obtain  a  smooth  and 
satisfactory  mortality  table  from  census  or  other  statistics,  was  one 
which  could  never  fail  to  be  of  interest  to  the  Institute,  and  any 
contribution  which  threw  further  light  on  it  deserved  their  most 
cordial  welcome.  The  historical  summary  at  the  beginning  of  the 
paper  was  very  interesting,  and  showed  that  the  method  was 
devised,  in  the  first  instance,  for  the  purpose  of  dealing  with  census 
.statistics,  for  which  it  appeared  to  work  admirably.  P.xcept  at  the 
infantile  ages,  such  data  usually  took  the  form  of  certain  numbers 
lepresenting  the  population  and  the  deaths  in  (pumiuennial  or 
decennial  groups  of  ages,  and  the  natural  procedure  must  be  to  find 
for  each  group,  either  the  rate  of  mortality  for  the  central  age  of 
the  group,  or  the  force  of  mortality  for  the  central  moment  of  aj.e 
of  the  gi'oup ;  and  then,  by  a  suitable  method  of  inteiiiolation,  to 
find  similar  functions  for  the  intervening  ages.  Now  the  two 
features  of  the  author's  method  corresponded  exactly  with  those 
two  stages.  A  simple,  elegant  and  easily-applied  formula  was  given 
for  finding  the  quimiuennial  graduated  functions,  and  then  the 
author  suggested  that  the  osculatory  interpolation  should  be  used, 
instead  of  the  ordinary  method  of  interpolation,  foi-  finding  the 
intervening  values. 

In  applj^ng  those  two  processes  to  the  census  statistics,  it  must 
be  admitted  that  the  operations  were  extremely  rapid  and  easy, 
more  especially  if  Karup's  method  of  third  differences,  to  which  the 
author  did  not  refer  to  in  his  paper,  Avas  used.  Starting  with  the 
(iuinquennial  graduated  values,  and  using  Karup's  third  difterences, 
he  (Mr.  Levaie),  had  actually  obtained  a  completely  graduated  table 
in  rather  less  than  an  hour  and  a  half,  a  feat  he  thought  it  would 
be  difiicult  to  beat  by  any  other  method.  It  should  be  noticed 
incidentally  that,  in  using  Karup's  third  difi'ereuces,  it  was  necessary 
to  work  with  at  least  eight  decimal  places,  if  it  were  desired  to  get 
q  accurately  to  five  places.  Considering  the  way  in  Avhich  the 
osculatory  formula  was  derived,  one  might  expect  the  final  table  to 
be  smooth,  and  also  to  produce  approximate  fidelity  to  the  groups. 
But,  remembering  that  in  census  statistics  there  were  no  data  for 
individual  ages,  but  merely  data  in  groups,  it  was,  of  course, 
impossible  to  estimate  the  deviations  which  might  arise  at  individual 
ages.  That  brought  him  to  the  distinction  between  census  statistics 
and  the  records  of  a  life  or  annuity  office,  and  there  he  was  sorry 
that,  so  far  as  his  investigations  had  proceeded,  he  could  not  say  it 
was  possible  to  predict  with  the  same  confidence  as  in  the  case  of 
census  statistics  that  the  author's  method  would  always  work  well. 

Looking  at  the  system,  first  of  all,  merely  from  a  theoretical 
point  of  A-iew,  and  taking  the  short  formula  ixa)  for  the 
purpose    of    illustration,    and    considering    the    ai>plication    of    it 
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to  the  Government  Female  Annuitants  Ultimate  Table,  it 
would  be  noticed  that  q.r:,  qz>  and  537,  and  so  on,  were 
based  on  fifteen  values  of  the  original  data,  whereas  q.2->  '^vas 
based  on  thirty  values,  and  go"  also  on  thirtj'  Aalues,  but 
■with  different  coefficients  from  those  which  arose  in  q.^^^,  ;  and 
§30  again  had  different  coefficients  :  so  that  there  was  an  absence 
of  homogeneity  in  the  formula  which  might,  theoretically  at 
any  i-ate,  l;»e  expected  to  in^■olve  some  want  of  smoothness  in 
the  final  table.  Again,  notwithstanding  the  author's  explanations 
in  the  paper,  it  appeared  to  him  there  was  something  almost 
arbitrary  in  the  selection  of  the  quinquennial  Aalues  chosen 
for  graduation  in  the  first  instance.  The  author,  for  example, 
in  paragraph  23  said  that  in  the  Government  Female  Annuitants 
Table  the  central  ages  27,  32,  and  so  on,  were  selected  liecause 
102  was  taken  as  the  limit  of  age.  In  a  previous  graduation 
which  the  author  had  made  of  the  same  table,  he  believed  101  was 
taken  as  the  limit  of  age,  and  it  seemed  to  him  that  the  mere 
existence  at  age  102  of  one  person  exposed  to  risk,  who  if  he 
remembered  rightly  did  not  even  die  in  the  period  under  observation, 
should  not  have  so  gi'eat  an  influence  on  the  form  of  the  Ultimate 
Graduated  Table.  Theoretically,  it  seemed  to  him  that  the  want 
of  uniformity,  and  the  selection  of  certain  quinquennial  ages 
throughout  the  table  for  different  treatment  from  the  other  ages  were 
difficulties  that  should  be  got  over,  and  possibly  the  only  logical  Avay 
of  doing  so  would  be  to  treat  all  the  five  difterent  gi-oups  of 
quinquennial  ages  in  the  same  way  by  applying  the  formula  five 
times.  He  had  tried  that,  however,  on  one  mortality  table,  the 
qM(..)^  with  results  which  were  not  sufficiently  satisfactory. 

With  regard  to  this  arbitrary  grouping,  it  was  true  that  if  they 
applied  the  formula  five  times  OA'er,  then,  if  the  original  data  were 
fairly  smooth,  all  the  five  curves  would  run  ver>' close  to  each  other; 
but  it  was  difficult  to  see  why  any  one  of  the  five  should  lie 
Itreferred  to  the  others.  This  theoretical  objection,  hoM-ever,  would 
be  unimi^ortant,  if  the  method  in  practice  was  found  everywhere  to 
work  really  well.  Looking  at  the  summary  in  paragi-aph  30,  one 
was  at  first  inclined  to  say  that  the  method  did  work  extremely 
well,  but  he  thought  in  that  summary  the  author  had  been 
\uiconsciously  misled  into  a  comparison  which  was  rather  less  than 
just  to  Mr.  Spencer.  If  one  considered  how  the  original  groups 
were  selected  for  the  quinquennial  graduated  values  of  7, 
and  that,  by  the  nature  of  the  osculatory  interpolation,  its 
tendency  would  be  to  reproduce  algebraical  sums  of  deviations 
in  those  groups  comparatiAely  small,  even  although  the  individual 
deviations  might  lie  large,  it  would  be  seen  that,  by  the  accident 
that  the  algebraical  sums  of  the  deviations  in  the  summary  were 
taken  in  groups  with  the  same  central  ages,  32,  37,  and  so  on,  as  had 
been  originally  selected  by  the  author,  those  algebraical  sums  of  the 
deviations  by  his  method  had  been  very  much  under-estimated.  To 
test  that,  he  had  computed  the  deviations  in  groups  31  to  35,  36  to 
•40,  and  so  on,  Anth  difierent  central  ages,  and  had  found  that  the 
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author's  52;)  -was  replaced  by  170  ;  the  41-1:  was  rephiced  l)y  155  ; 
and  in  Mr.  Spencers  table  the  163  Avas  replaced  by  114,  and 
the  105-9  by  96.  To  test  it  further,  he  had  applied  it  to  the 
summary  in  i)aragraph  55,  where  it  would  1)6  noticed  that  the 
i^TOups  selected  by  the  author  had  central  ages  which  did  not  agree 
Avith  the  central  ages  selected  for  the  original  quintiuennial 
^graduated  values.  If  the  author  had  taken  the  algebraical  sums  of 
the  deviations  in  groups  Avhich  had  the  same  central  ages  as  the 
central  ages  selected  for  the  original  graduation,  that  figure  of 
554-1,  shoAvn  for  the  new  construction,  would  have  been  reduced  to 
278,  practically  to  one-half.  In  the  face  of  that  he  thought  the 
author  must  admit  that  he  had  been  rather  less  than  just  to 
Mr.  Spencer  in  his  inference  in  paragraph  31. 

Personally,  he  thought  it  Avas  necessary,  in  any  proper 
comparison,  to  take  the  deA'iations  at  the  individual  ages,  and 
the  same  remark  applied  to  the  0"^^  Tal)le,  Avhere,  as  the  author 
himself  said,  the  official  graduation  could  not  very  aa^cII  be  compared 
Avith  his  OAvn,  because  in  the  former  a  deliberate  departure  from  the 
original  data  Avas  made  in  oi'der  to  biing  the  table  into  line  Avitli  the 
qM(.j)^  Avhich  again  A\'as  deliberately  dealt  Avith  in  such  a  AA^ay  as  to 
make  it  correspond  to  a  definite  mathematical  laAv.  Leaving  that, 
and  comparing  only  Mr.  King's  and  Mr.  Spencer's  graduations, 
and  lookiug  again  at  the  individual  deA'iations  rather  than  the 
group  deviations,  he  thought  both  in  the  magnitude  of  the 
■deviations,  and  in  the  smoothness  of  the  table,  it  Avould  be  found 
that  Mr.  Spencer's  Avas  just  a  little  better  than  the  author's.  The 
largest  individual  deviation  in  the  author's  table  Avould  be  found  to 
be  greater  than  the  largest  in  Mr.  Spencer's,  and  so  on.  From  those 
considerations,  he  had  been  rather  led  to  the  A'ieAv  that,  if  the 
original  data  Avere  numerous  and  already  fairly  smooth,  then, 
Avith  extraordinarily  little  Avork,  the  author's  method  Avould  give 
a  really  smooth  and  good  graduation  ;  but  if  the  original  data 
Avere  scanty  and  someAvhat  irregular,  the  method  might  give  results 
Avhich  could  not,  by  themselves,  be  taken  Avith  very  much 
confidence.  It  Avould  be  desirable,  in  his  opinion,  to  test  the 
results  by  some  other  method,  Avhich,  from  its  mathematical  basis, 
might  be  expected  to  giA^e  a  good  table. 

To  justify  this  conclusion,  he  had  applied  an  extreme  test,  taking 
the  first  of  Mr.  Lidstone's  irregular  series  of  numbers  in  the  Journal, 
vol.  xli,  360.  He  had  graduated  those  irregular  numbers  liy  applying 
Mr.  King's  method  tAvice,  the  first  time  by  summing  the  numbers  in 
fiA'es  from  the  beginning,  and  secondly  l)y  summing  the  numbers  in 
fives  from  the  third  term,  and,  as  the  result,  he  had  obtained  two 
graduations  Avhich  not  only  difiered  Avidely  from  the  tj^ie  of  curve 
produced  l:)y  Mr.  Lidstone,  by  the  iise  of  ^Nlr.  Spencer's  and  the 
Friendly  Society  formulas,  but  also  difiered  Avidely  from  each  other. 
AVhich  of  those  tAvo  curves,  or  AA'hich  of  the  other  three  that  might 
have  been  obtained  by  summing  in  fiA'es,  Avas  the  one  to  be  selected? 
That  Avas  the  difticulty,  in  considering  the  apjilicaltility  of  the 
author's  method  to  cases  Avhere  the  data  Avere  irregular  and  scanty. 
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Proceeding  to  refer  to  some  minor  points,  first  of  all  he  entirely 
agreed  with  the  author  that  his  method  might  be  expected  to  give 
better  results,  if  applied  to  construction  than  to  graduation,  partly  for 
the  i-eason  that  was  given,  and  also  because,  by  applying  it  to  the 
construction,  to  some  extent  the  preliminary  irregularites  were 
removed,  both  in  the  exi^osed  to  risk  and  iu  the  deaths,  and  better 
(juinquennial  graduated  values  were  therefore  obtained  to  stai't 
Avith.  He  did  uot  quite  understand  why  log  {q-\--\)  should 
be  graduated,  Init  he  quite  agreed  that  one  should  not 
graduate  log  y,  because  q  might  sometimes  be  zero.  He  did  not 
see,  however.  Avhy  one  should  not  graduate  the  unadjusted  values 
of  q  themselves.  AVith  the  assistance  of  Mr.  H.  E.  Mehnlle,  he  had 
apijlied  the  author's  method  to  the  unadjusted  values  of  q  in  the 
qMw  -pa^ijig^  g^j^(^[  q\^q  jn  |;}ig  Government  Female  Annuitants  Table, 
using  central  ages  .31,  .36,  &c.,  and  to  portions  of  the  O'"'"^  Table, 
and  he  found  iu  every  case  the  results  were  pretty  satisfactory ; 
they  were  almost  as  good  as  the  I'esults  obtained  by  gi-aduating 
log  {q  +  -\),  and  of  course  involved  very  much  less  labour. 

Finally,  OA\nng  again  to  the  fact  that  the  deviations  were  given 
in  groups  rather  than  indi\"idually,  he  was  not  quite  certain  whether 
the  author  was  right  in  saying  in  paragi-aph  1 7,  that  the  osculatory 
method,  as  suggested  liy  Dr.  Buchanan,  would  not  g-ive  smoother 
results. 

Mr.  J.  E.  FAULKS  (Hon.  Secretary)  read  the  following 
communication  which  had  been  received  from  Dr.  Buchanan  : — 

In  thanking  Mr.  King  for  his  reference  to  my  paper,  I  should 
like  to  say  that  it  was  in  no  spii-it  of  criticism  that  that  paper  was 
wi'itten,  but  in  the  l)elief  that  I  was  iia>ing  the  highest  tribute  to 
his  work  by  taking  it  up  immediately,  and  attempting  to  develop  it. 
I  venture  now  to  draw  attention  to  one  or  two  points  on  which  I 
am  unable  to  agree  with  him,  and  with  regard  to  Avhich  my  silence 
might  be  interpreted  as  concurrence.  He  remarks  that  my  two 
formulas  are  just  Dr.  Sprague's  and  his  own  in  a  different  garb.  I 
have  explicitly  pointed  this  out,  and  have  shown  how  they  may  be 
derived ;  but  they  are  distinct,  in  exactly  the  same  sense  as 
Stirling's  or  E^'erett's  formula  is  distinct  from  the  standard  central 
difference  formula  of  the  text-book.  Each  of  these  may  be  derived 
from  the  latter,  and  each  has  its  own  special  merits ;  but  Everett's 
is  by  far  the  most  convenient  for  the  construction  of  tables  by 
sulxlivision  of  intervals.  The  osculatory  formulas  being  identically 
e(iuivalent,  each  process  Avill  be  found  to  give  identical  results, 
provided  that  the  work  be  carried  out  to  its  full  extent,  numerically. 
But,  when  values  are  interpolated  by  a  continuous  summation 
process,  and  the  inimerical  work  is  not  carried  out  to  its  full  extent, 
there  may  be  an  accumulation  of  small  inaccuracies,  so  that  a 
certain  tabular  error  is  introduced.  When  each  value  is  obtained 
separately,  as  is  done  by  Everett,  it  is  possible  to  secure  accuracy  to 
a  given  place  of  decimals,  Avith  the  use  of  fewer  figures.  A  perfect 
verification  can  be  secured  by  differencing  the  Everett  results  and 
checking  the  fifth  (or  third)  difference  1)y  Karup's  process. 
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On  the  subject  of  notation,  Mr.  King  lias  gi^en  me  credit  which 
I  do  not  deser\e,  and  which  I  \va\q  never  claimed.  The  notation 
was  introduced  by  Dr.  Sheppard,  in  his  paper  published  in  the 
London  Mathematical  Society's  Proceedings  in  1899,  and  has  been 
adopted  in  several  papers  published  subsequently  in  the  same 
Proceedings.  The  only  place  in  which,  according  to  Dr.  Sheppard, 
central  difference  operators  had  previously  received  separate 
treatment  was  in  a  paper  by  Hansen,  published  in  Germany  in 
1865;  but  the  notation  of  that  paper  has  1)een  condemned  l)y 
Boole  and  Moulton  as  unscientific.  In  Boole's  treatise,  central 
differences  are  dismissed  in  a  few  words,  and  in  Markov's 
"Differenzen  Eechnung",  the  latest  German  text-book  on  the 
subject,  they  are  entirely  ignored.  I  have  little  doubt  that 
this  neglect  has  been  largely  due  to  the  lack  of  a  couA-enient 
notation.  A  good  notation  should  be  simple  and  descriptive, 
and  should  avoid  confusion  with  existing  notations.  Perhaps 
the  greatest  merit  of  the  Institute  notation  is  that  it  is 
descrii)tive,  so  that,  when  the  system  has  been  mastered,  the 
interpretation  of  a  symbol  is  obvious.  In  Sheppard's  notation, 
8,  /A  and  o-  are  appropriated  to  central  differences  ;  but  A  and  2i' 
are  left  free  for  advancing  differences.  It  is  true  that  8  has  been 
used  to  represent  subdivided  differences,  but  this  difficulty  may  be 
met,  as  is  done  by  Sheppard,  by  the  use  of  a  suffix  letter, 
e.g.,  S„,  A,;.  The  notation  is  simple,  liecause  the  operators  can 
be  combined,  according  to  the  fundamental  laAvs  of  algebra. 
Woolhouse's  notation  has  alwa.ys  seemed  to  me  to  be  difficult, 
l)ecause  it  is  not  descriptive.  The  symbols  do  not  suggest  their 
meaning,  so  that  a  certain  effort  of  memory  is  required,  and  they 
do  not  lend  themselves  to  facility  of  transformation.  A  careful 
examination  of  Sheppard's  notation  should  convince  anyone  of  its 
symmetry  and  simplicity,  and  of  its  superiority  to  any  hitherto 
in  use. 

In  paragraph  1 7  Mr.  King  refers  to  a  suggestion  which  Avas  made 
for  dealing  with  census  data,  and  Avhich  was  there  attended  with  some 
success.  But  a  little  consideration  will  show  that  it  cannot  be 
expected  to  yield  similarly  good  results  when  applied  to  the  data 
of  the  Government  Annuitant  Experience.  In  applying  the 
oscillatory  formula,  an  error  is  introduced,  which  depends  on  the 
fifth  difference  of  the  data  betAveen  which  the  interpolation  is  made. 
The  census  data  lie  on  an  approximately  smooth  curve,  their 
differences  decrease  Avith  fair  rapidity,  and  the  higher  differences  are 
small  compared  with  the  original  numbers.  These  differences  are 
multiplied  by  a  small  numerical  factor,  so  that  the  osculation  error 
is  generally  insignificant ;  but  this  is  not  the  case  Avith  the  data  of 
the  Government  Annuitant  Experience.  These  data  run  with 
great  irregularity,  the  differences  do  not  decrease  rapidly,  and  the 
higher  differences  are  quite  comparable  Avith  the  original  numbers. 
The  osculation  error  is  therefore  considerable,  and  the  considerably 
increased  deviations  betAveen  the  'actual  "  and  "  expected  "  deaths 
is  just  Avhat  might  have  been  expected. 
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The  author  has  modified  his  former  method  of  obtaiuiug  the 
graduated  quinquennial  values  of  q,  so  as  to  make  them  occupy, 
as  nearly  as  possible,  the  central  position  of  the  series  of  Aalues 
from  which  they  aie  derived,  and  when  the  interpolations  are 
m.ade  between  the  numliers  living  and  the  deaths,  instead  of 
lietween  the  logarithms  of  these  numliers,  there  is  some  sa\"ing  of 
labour.  But  in  the  case  of  census  data,  it  seems  unnecessary  to 
devise  special  formulas  for  the  purpose.  If  we  use  the  fifth 
diflerence  osculatory  formula,  depending  on  )/-o,  u-i,  .  .  .  Vs,  the 
exactly  central  value  y\i\\  be  v-,.  Hence,  if  we  take  the  inter- 
polated values  n.i  and  u.(„  equidistant  on  each  side  of  it,  their 
diflerence  vriW  be  exactly  central.  From  the  values  given  in 
J.I.A.,  vol.  xlii,  p.  380,  we  have  at  once  : 

7,  .^  _  V  .^,  =  -  -2611:  +  -OOSS^Mi  -  •00648"i/i 

or,  if  we  are  Avorking  to  third  differences,  our  formula  will  be  : 

?;.4  -  u.f,  =  -  ■2Sui  +  •024r8^?n 

I  have  re-calculated  the  graduated  quinquennial  values  of  q,  and 
comi»ared  them  with  the  interpolated  Aalues  for  ages  17.  2'2,  27, 
given  in  Taljle  11.  of  my  paper.  Throughout  the  middle  period  of 
life,  the  agreement  is  extremely  close,  but  at  the  ends,  where  the 
data  are  more  affected  l)y  misstatement  of  age,  the  differences  are 
more  considerable.  The  effect  of  the  osculatory  method  is  to 
produce  a  curve  Avithout  discontinuities,  1)ut  shoAving  a  series  of 
undulations,  Avhose  heights  are  proportional  to  the  fifth  differences 
of  the  data,  and  these  may,  in  a  sense,  be  taken  as  a  measure  of 
the  roughness  of  the  Aalues  betAveen  Avhich  the  interpolation  is 
made.  In  the  discussion  Avhicli  folloAved  the  reading  of 
Mr.  Kings  former  paper,  Mr.  G.  F.  Hardy  stated  that  the  logarithms 
of  the  1901  population  figures  could  be  reiaesented  Avith  a  Aery 
small  percentage  of  error  by  a  constant  added  to  the  sum  of  tAvo 
geometrical  series.  Does  this  not  suggest  a  direction  in  Avhich  the 
results  of  our  intei'polation  might  be  improA'ed,  namely,  by  a 
lireliminarj'  smoothing  of  the  data  such  as  Avould  be  secured  by 
fitting  them  to  a  suitable  frequencj-  curve  of  this  kind  ?  Such 
treatment  aa'ouIcI  be  especially  advantageous  at  those  points  Avherc 
the  census  figures  are  known  to  be  seriously  affected  by  misstate- 
ment of  age. 

Mr.  C.  W.  KEXCHIXGTON  said  that  he  had  taken  a  keen 
interest  in  the  sulyect  of  the  construction  and  giaduation  of 
mortality  tables  for  some  time  past,  and  had  recently  been 
constructing  and  graduating  mortality  tallies  from  the  official 
statistics  of  the  British  Offices  Experience,  1893,  Female  Whole-Life 
Participating  Assurances.  It  seemed  to  him  that  that  table  had 
received  Aery  little  attention  in  the  past,  and  that  there  were  some 
features  in  it  Avhich  would  eventually  repay  the  attention  of  the 
members.  He  had  applied  Mr.  Spencer's  21 -term  formula,  and  a 
ncAv  formula  of  a  similar  character,  liut  Avith  a  range  of  seventeen 
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terms  only,  which  he  had  devised  for  the  puri»t)se,  to  graduate  1)oth 
i/j.  and  eolog  jJx.  The  resulting  gra(hiatcd  rates  had  been  deduced 
from  the  ultimate  data,  excluding  the  first  five  years  of  exi)erience 
and  the  first  ten  years  of  exijerience  respectively,  and  select  <lata 
had  been  used  throughout.  There  were  brought  into  account 
altogether  in  the  ultimate  table,  excluding  the  first  five  years  of 
assurance,  425,432  years  of  "exposed  to  risk",  and  14.321  deaths, 
so  that  the  results  were  based  on  reliable  statistics.  He  had  not 
had  time  to  complete  the  entire  tal)les  by  Mr.  King's  Construction  A, 
but  from  age  24  to  age  91,  where  there  were  altogether  14,183  deaths, 
there  was  a  total  negatiAe  deviation  over  the  whole  period,  com- 
jiuted  age  by  age,  of  only  -  2-3,  and  throughout  the  Avhole  of  the 
tal)le  the  variations  were  small.  Comparing  the  deviations  as  shown 
in  Mr.  King's  method  with  those  pi-oduced  by  Mr.  Spencer's 
21-term  formula,  he  found  that  at  the  younger  ages  Mr. 
Spencer's  formula  seemed  to  give  slightly  better  results,  but 
^Ir.  Kings  gave  better  results  at  the  later  ages.  There  was  really 
nothing  to  choose  between  the  third  differences  of  q_r  as  produced  by 
the  two  methods  ;  Mr.  Spencer's,  if  anything,  giving  slightly  lietter 
values. 

(The  speaker  then  referred  at  some  length  to  his  experimental 
graduations  of  the  O'^^^  Table  during  the  select  period,  based  u]ion 
certain  modifications  of  Mr.  King's  formulas,  with  a  view  to  applying 
them  to  functions  of  two  variables  (age  and  duration)  in  the 
graduation  of  select  tables  ;  and  suggested  that  these  formulas  and 
results,  when  fully  developed,  might  form  the  subject  of  a  com- 
numication  for  the  Journal.  He  also  emphasized  the  point  that 
Mr.  King's  method  was  one  in  which  there  was  great  facility  for  the 
verification  of  the  work  as  it  proceeded.  It  was  quite  possible,  in 
the  a|)plication  of  summation  formulas  of  graduation,  to  obtain 
verification  of  the  values  by  the  summation  of  the  successive 
columns,  but  allowance  had  to  be  made  for  the  initial  and  final 
terms,  which  were  not  symmetrically  involved,  and  no  very  ready 
check  was  aAailable.  In  the  method  under  discussion  it  seemed  to 
him  that,  in  about  every  half-dozen  values,  simple  means  could  be 
devised  by  which  the  results  could  be  automatically  checked). 

Mr.  W.  a.  workman  said  that  Mr.  Levine  had  referred 
to  the  different  groupings  of  the  material,  Avhereby  different  results 
might  be  obtained,  and  Mr.  Lidstone  had  also  been  making 
experiments  in  the  same  direction.  The  idea  nnderljang  them  was 
that  the  curve  of  the  exposed  to  lisk  showed  a  maximum  at  a 
certain  age,  and  that  by  grouping  the  original  data  (luinquennially, 
so  that  the  complete  groups  about  the  maximum  came  on  one  oi' 
other  side  of  the  apex  of  the  curve,  it  would  be  consistent  to  expect 
smoother  and  better  results,  from  the  graduated  qi^inquennial  values 
of  rjx  so  obtained,  than  from  the  values  obtained  Ijy  the  gTOuping 
adopted  by  the  author,  where  the  maximum  value  came  in  the 
centre  of  a  gi-oup.  At  Mr.  Lidstone's  suggestion,  he  made  a 
complete  inter})olation  of  the  Government  Female  Annuitants 
(1883)  Table  with  the  new  gi-ou]iing.s,  for  ages  65  to  80  inclusive. 
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which  a^es  embraced  the  numbers  exitosed  to  ri.sk  indicated  by  the 
apex  of  the  curve.  The  tal)le  taken  for  comparison  was  Mr.  King's 
Table  I,  and  it  would  be  noticed  that  at  those  ages  there  were 
successive  gi-oups  of  four  plus  or  four  minus  delations.  In  the  new 
gi-ouping,  taking  the  deviations  from  the  actual  deaths,  there  were 
eleven  changes  i)i  sign,  against  five  changes  of  sign  in  the  authors 
groujiing.  Taking  the  arithmetical  sum  of  those  deviations  the 
following  figTires  were  arrived  at : 


Ages 

Mr.  Kings  Method 

Xew  (irotiiiing 

6.5-6S 
69-72 
73  76 
77-80 

663 
80-9 
9.50 
36-8 

84-6 
736 
52-3 
27-3 

1 

\             Totals 

2790 

237-8 

The  differences  in  the  algebraical  summations  were  much  gi'cater, 
owing  to  the  succession  of  plus  and  minus  deviations  in  Mi-.  King's 
figures  already  mentioned. 

In  making  these  interpolations,  and  also  in  making  some 
interpolations  a  few  months  ago  with  other  data,  he  iised  Professor 
Everett's  and  Dr.  Buchanans  method  of  ai)plying  the  formulas,  and 
he  would  like  to  draw  attention  to  the  particular  advantages  of  that 
method,  more  especially  in  regard  to  the  thirfl  difference  formula  used 
by  the  author  in  his  present  i)aper.  Professor  Everett,  in  the  Journal, 
vol.  XXXV,  p.  452,  and  Dr.  Buchanan,  in  vol.  xlii,  p.  369,  had  shown 
that  the  osculatory  formula,  if  put  in  a  certain  form,  might  be  applied 
to  effect  the  required  inteipolation  with  a  very  considerate  saving 
in  the  complexity  and  extent  of  the  arithmetical  work,  and 
Mr.  Lidstone  referrefl  to  that  method  in  his  remarks  following 
Mr.  King's  last  census  jiaper  (vol.  xlii,  p.  i'S3).  Dr.  Buchanan  gave 
a  full  illustration  of  Prof.  Everett's  working  jirocess,  using  a  fifth 
■tUfference  formula.  The  formula  in  Dr.  Buchanans  paper  for  the 
interpolated  value  corresponding  to  that  used  by  Mr.  King  was  given 
on  p.  37H  of  vol.  xlii,  and  was,  using  Into  and  fnii  for  the  second 
■central  differences,  insteatl  of  the  notation  used  by  Dr.  Buchanan — 

'fx  =  ^»o  +  '"i  +  f'  -"  "^ —  fjiio  +  •':'  '"~      ^J^'i 

and,  as  the  author  said,  that  might  easily  be  shown  to  he  the  same 
as  his  formula.  The  preliminary  work  of  obtaining  the  <|uinquennial 
graduated  values  of  the  function  was  the  same,  whichever  method 
was  used,  but  from  that  point,  in  working  with  Dr.  Buchanan's 
formula,  the  work  was  considerably  simplified-  It  would  ))e  seen 
from  the  formula  that,  in  the  first  place,  it  would  be  unnecessary  to 
calculate  the  tables  of  leading  differences  given  in  paragraphs  24  and 

X  2 
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26  of  Mr.  King's  pajier.  In  jilace  of  that  tliey  had  merely  to  diffci-ence 
the  graduated  quinquennial  values  twice  centrally,  to  obtain  the 
A^alues  of  h,  and  if,  in  doing  that,  the  differences  were  placed 
between  the  lines,  /^o  Avould  come  opposite  J?,,,  h]  opi>osite  v.i ,  and  so 
on,  thus  avoiding,  to  a  great  extent,  the  chance  of  using  a  wrong 
Aalue  of  /'. 

In  interpolating  l)etween  (piinquennial  values  of  a  function,  u- 

took  the  values  -2,  -4,  -6,  and  -S  and  ,'"  '        -  took  the  corresponding 

values  of  -016,  -048,  -072  and  -064,  all  with  the  negative  sign  and 
all,  it  would  be  noticed,  haA'ing  -016  as  a  factor,  l)eing  respectively 
1,  3,  4^  and  4  times  that  figure.  If,  therefore,  the  values  of  /'  were 
multiplied  by  -016,  the  figures  re(iuired  to  perform  the  interpolation, 

namely,  a'" ", —  /"'i  and  $' "  1, —  l'u^),  could  at  once    l»e  obtained 

therefrom  hx  a  series  of  exceedingly  simple  multiplications,  which 
might  be  performed  mentally,  and  set  down  against  the  proper  value 
of  cnii ,  $U(„  and  added  thereto  laterally.  Professor  Everett  and 
Dr.  Buchanan  had  l)oth  shown  fully  how  the  resultant  terms  were 
made  to  do  double  duty,  "serving  both  for  the  preceding  and 
succeeding  interval ",  to  quote  Professor  Everett's  own  words,  who 
went  on  to  say  that  the  labour  of  calculation  M'as  only  al)Out  half 
what  it  appeared  to  be  on  the  face  of  the  formula,  and  certainly  it 
reduced  to  a  very  consideral)le  extent  the  ai-ithmetical  A\ork  in\"olved 
in  applying  the  formula  in  the  form  given  l>y  Mr.  King.  The  figures 
to  be  used  were  throughout  smaller  ;  it  was  unnecessary  to  work  to 
more  than  one  place  of  decimals  bej'ond  those  required  in  the  result, 
and  the  advantages  of  lieing  al)le  to  set  out  in  revei'se  order  a'set  of 
terms  easily  o1)tained,  and  merely  add  them  to  those  same  terms  Avas,. 
he  thought,  obvious,  seeing  that  it  could  be  readily  performed  by 
anyone  haA'ing  no  actuarial  knowledge  whatever.    Moreover,  since  the 

A-alues  of  .'■  and  ;-  totalled  to  2,  and  those  of,--  — ~ —  +  ^-  ^^    to  -2, 

a  complete  check  for  each  quinquennial  group  of  values  could  be 
obtained  with  the  greatest  simplicity. 

Mr.  AV.  p.  ELDERTON  said  that  some  few  years  ago  the 
author  Avrote  a  paper  on  the  errors  introduced  into  mortality  tables 
by  the  use  of  summation  methods  of  graduation  (J. I. A.,  a'oI.  xli., 
p.  54),  and  it  occurred  to  him  Avhen  he  saAv  the  present  i>aper  that 
it  Avould  be  rather  interesting  to  see  Avhat  happened  if  the  method 
then  adopted  Avas  applied  to  formula  (va).  In  dealing  Avitli  the 
present  case  one  Avas,  hoAvcAcr,  using  a  ditterent  function  from  those 
Avhich  Mr.  King  adopted  in  his  former  ]>aper,  such  as  vij.,  colog  p_r, 
g^.  and  similar  functions  ;  but  uoav  in  his  construction  he  operated 
on  Ei-  and  O^,  the  forms  of  the  curA'Ss  for  Avhich  Avere  obviously 
quite  different  from  q^^ ;  and,  Avhile  there  might  l)e  no  error  intro- 
cluced  in  the  q^,  functions,  there  might  l)e  an  error,  Avhen  one  comes 
to  a  function  like  E.i,  and  Ox.  He  therefore  tried  by  taking  a 
somcAvhat  extreme  case,  and  imagining  that  the  exposed  to  risk,  or 
the  deaths  as  the  case  might  be,   Avere  a  A'cry  steep  symmetrical 
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curve,  he  found  that,  using  that  perfectly  smooth  curve  ami 
forniula  (v«),  the  results  he  obtained  did  not  agi'ce  with  the  original 
figures,  i.e.,  some  distortion  arose  when  a  steep  curve  was  dealt 
with.  He  thought  that  was  rather  to  he  expected,  because  if 
lonnula  (\a)  was  looked  at,  it  would  be  seen  that  negative  fre'iuency 
might  exceptionally  be  olttained  ;  in  fact,  he  managed  to 
manufacture  an  exi)Osed  to  risk  where  it  would  be  obtained  :  but 
he  admitted  it  Avas  an  extreme  case.  With  regard  to  the  distortion 
that  he  had  just  mentioned,  the  same  thing  was  met  with,  when  an 
endeavour  was  made  to  fit  a  parabolic  curve  tx)  data  to  which  it 
was  not  quite  suitalile.  If  a  curve  like  a  +  hx  +  ry'  +  ilx^  was  fitted 
to  a  curve  like  the  normal  curve  of  error,  one  did  not  reproduce  the 
original  figures.  In  the  same  way,  if  Mr.  King's  method  was 
applied  to  a  curve  like  that  of  the  form  of  the  normal  curve,  some 
distortion  arose. 

Mr.  T.  G.  ACKLAXD  said  that  the  author  had  produced,  by 
his  new  foraiulas  of  graduation,  excellent  results,  with  perhaps  the 
minimum  of  labour.  The  new  method  was  not,  at  first,  quite 
easily  discriminated  from  Mr.  Kings  foraier  methods,  as  set  out  in 
his  Census  Paper  ;  but,  on  looking  into  the  matter  more  closely,  it 
would  lie  seen  that  he  had  now  improved  those  methods,  stating 
them  mathematically  and  analytically,  and  had  attempted  with 
considerable  success  to  get  a  formula  which  was  truly  ceutial, 
which  was  not  the  case  AA-ith  his  earlier  formulas.  He  could  not 
help  thinking,  in  common  Avith  speakers  Avho  had  jireceded  him, 
that  in  Dr.  Buchanans  AaluaUe  paper,  published  in  the  same 
innnber  of  the  Journal  as  tht^  authors  Census  Paper,  they  had  a 
formula  Avhich  Avould  give  results  at  least  equally  as  good  as  the 
authors.  Dr.  Buchanan  there  deduced,  from  the  osculatory  formulas 
^ven  in  his  ]taper,  an  abstilutely  central  formula,  Avhich  had  much 
feAver  terms  than  the  fourth  difierence  formula  (ii)  in  the  i»resent 
liaper. 

The  central  difierence  notation  employed  by  Dr.  Buchanan, 
Avas  introduced  liy  Dr.  AV.  F.  Shei)pard,  Avho  might  fairly  be 
sjioken  of  as  one  of  the  most  eminent  mathematiciaus  of  the 
l»reseut  day.  The  notation  Avas  inserted  in  the  Journal  of  fJa: 
London  JIathematiral  Sociefi/,  and,  so  fai*  as  its  publication  in  the 
Journal  of  the  Institute  was  concerned,  he  might,  as  Editor,  be 
•content  to  express  the  opinion  that  Avhat  Avas  good  enough  for  the 
London  Mathematical  Journal  Avas  certainly  good  enough  for  their 
■own  Journal.  Personally,  he  had  always  considered  that  the  one 
thing  Avhich  Mr.  Woolhouse  (who  Avas  usually  so  clear  and  lucid) 
had  contributed  to  their  kmjwledge  Avhich  might  fairly  be 
■characterized  as  someAvhat  cloudy,  and  troulilesome  to  the  student, 
Avas  his  demonstration  (jf  central  difierence  fonuulas,  and  he 
<\greed  Anth  Dr.  Buchanan  that  the  reason  A\hy  central  difierence 
formulas  had  been  comparatively  neglected  AViis  that  they  had  not 
had  a  ready  notation  to  apply  to  that  particular  form  of  AA'ork. 
Dr.  Buchanan  did  not  thrust  the  notation  upon  them  Avithout  due 
explanation,  but  set  out,  in  two  different  schemes  or  tables,    its 
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precise  meauiii.u.  For  central  dittereiice  purposes,  one  could 
not  help  thinking  that  the  fundamental  i>rincii)le  unilerlyinK'  the 
new  notation,  namely,  that  the  suitix  refenx-d,  not  to  the  originating- 
function,  Init  to  the  i)Osition  of  the  central  function,  was  in  the 
direction  of  a  valuable  improvement ;  and  that,  in  this  resi)ect,  the 
notation  for  ad\ancing  diflerences  was  notai)propriate  or  convenient 
for  central  ditterences,  even  if  it  was  the  hest  form  for  advancing 
differences  themselves. 

Then  Dr.  Buchanan  referred  to  the  use  of  osculatory 
interpolation  methods  to  interpolate  the  quinquennial  values, 
l»ut  he  most  distinctly  limited  liis  remarks  to  the  particular 
case  of  Census  data.  The  application  h\  the  author  of  that 
suggestion  to  so  intractaltle  an  experience  as  the  Government 
Annuitants  Experience  seemed  to  he  an  unfortunate  one,  Avhich 
Dr.  Buchanan  had,  in  his  notes  read  that  evening,  definitely 
repudiated. 

With  regard  to  the  0-^^  Table,  the  author  referred  to  a 
fall  in  the  death  curve  in  the  early  years  of  life.  In  the  period 
in  question,  however,  there  Avere  very  few  deaths  indeed  ;  and  he 
thought  that  they  should  not  attempt  to  adjust  the  curve  in 
such  a  way  that  allowance  should  1)e  made  for  such  a  very  small 
body  of  facts.  Eeference  was  tlien  made  to  the  value  of  q_r  at  the 
later  years  of  life.  He  entirely  agreed  Avith  the  author  that  it 
was  unfortunate  that  the  values  of  q^  tabulated  in  the  published 
Aolume  Avere  based  upon  integral  Aalues  of  /.,-,  deduced  from  too  small 
a  A'alue  of  the  radix,  so  that  there  Avas  a  distortion  of  the  rates 
of  mortality  at  the  end  of  life,  Avhich  had  nothing  to  do  Avith 
the  President's  excellent  Avork  of  graduation,  Init  entirely  arose 
from  the  A\ay  in  A\hich  the  Aalues  of  q  Avere  finally  got  out.  AMth 
regard  to  the  curious  differences  lietAveen  the  expected  and  actual 
deaths,  shoAvn  in  the  graduated  tal:>le  Avhich  the  author  had 
reproduced  in  i)aragraph  5-5,  he  fancied  the  President  Avould  tell 
them  that  it  Avould  prol)al)ly  1)e  found  to  have  arisen  from  the 
fact  that  those  figures,  as  Mr.  King  suggested,  Avere  not  obtained 
from  taking  the  data  at  every  age  and  applying  the  gTacluated 
rate  of  mortality,  but  probalily  from  some  quinary  grouping,  and 
taking  the  Aalue  of  q  at  the  central  age  of  the  group. 

Personally,  he  looked  Avith  a  great  deal  of  susi)icion  on  the 
separate  graduation  of  numbers  exposed  to  risk  and  deaths  ;  and  he 
Avas  glad  to  hear  Avhat  INIr.  Kldeiton  said  in  that  connection, 
although  there  did  not  seem  to  be  the  same  objection  to  their 
arbitrary  groujiing.  One  might  graduate  the  resulting  rates  of 
mortality,  but  to  i»roceed  on  the  lines  of  adjusting,  seiiarately, 
the  numerator  and  denominator  from  Avhich  those  rates  Avere 
deduced,  seemed  to  him  at  least  questionalile.  In  certain 
circumstances  it  Avould  be  practically  impossible,  for  instance, 
if  they  Avere  graduating  endoAvment  assurance  data,  Avhere  the 
numl»er  exjiosed  to  risk  Avould  shoAv  sudden  falls  at  quinquennial 
ages  of  maturity.  The  question  the  paper  raised  Avas,  as  it  seemed 
to  him,  Avas  it  evervthing  to  obtain  a  closer  adherence  to  the  facts? 
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The  author  had  succeeded  most  admirablj'  in  doing  that,  but 
a  great  deal  more  than  that  was  required,  as  he  sulmiitted,  to 
l)e  done  in  graduation.  The  remarks  of  previous  si>eakers  had 
suificiently  indicated  that  they  shared  this  view  :  and  there  seemed 
to  lie  much  cogency  in  what  Mr.  Levine  had  said,  as  to  the 
arbitrary  selection  of  a  particular  group  of  (piinary  values  for 
the  graduation.  He  was  iiai-ticularly  interested  in  the  author's 
remarks  as  to  other  statistical  tallies,  and  especially  Anth  regard 
to  the  table  showing  the  proportions  of  married  men,  widowers,  and 
bachelors  in  the  1901  census,  because  he  himself  made  an  attempt 
to  deal  with  those  figures,  in  connection  with  a  reference  recently 
made  to  him.  It  Avould  be  exceedingly  interesting  to  hear  what  the 
author  had  to  say  on  that  subject,  and  he  hoped  they  would  huAc 
the  Itcnefit  of  a  further  contribution,  dealing  with  the  aiiplication  of 
Mr.  King's  fornuilas  to  other  statistical  data. 

Mk.  H.  W .  MAXLY  said  that  summation  formulas  for  the 
graduation  of  mortality  tables  had  certainly  ui>  to  the  jiresent  time 
been  somewhat  discredited,  and  he  thought  justly  so,  where  the  tlata 
was  not  sufficient  in  itself  to  give  a  fairly  orderly  progressive  series 
of  values.  In  that  respect  he  agreed  with  Mr.  A.  J.  Finlaison  in 
his  report  upon  the  (xoxernment  Female  Annuitants,  and  also  with 
Dr.  .Sprague  in  his  classical  paper  upon  Graphic  Graduation.  Mr. 
Finlaison  shortly  referred  to  it,  stating  that  "  The  most  satisfactory 
system  of  adjustment  of  tables  of  mortality  at  present  known,  when 
a  sufficiently  large  iunnl)er  of  facts  have  been  dealt  with,  is  that 
devised  by  Mr.  \\'oolhouse  " — perhaps  they  should  sulistitute  now 
"  that  devised  by  Mr.  King "  — "  but  the  method  l>ecomes 
inajqilicable  indess  the  numbers  are  so  large  as  to  themselves  produce 
a  series  which  demands  no  more  than  a  slight  rectification  of  its 
progress.  Dr.  Sprague  said — "  I  entirely  accept  the  tests  of  a  good 
gi-aduation  described  l)y  Mr.  Finlaison.  In  the  first  place  the 
adjusted  facts  must  form  an  orderly  progressive  series  that  exhibits 
no  breaks  or  irregularities,  and,  secondly,  the  graduated  series  nnist 
in  the  aggiegate  yield  the  same  results  as  the  ungraduated,  for 
instance  the  same  number  of  deaths  when  the  numbers  exposed  to 
risk  are  identical. 

He  thought  there  were  three  advantages  in  the  author's  fornuda 
for  graduation.  First,  weight  Avas  given  according  to  the  magnitude 
of  the  data  to  the  A'alues  of  q^,  although,  as  the  author  stated, 
those  values  did  not  carry  equal  authority.  Secondly,  it  did 
produce  an  orderly  series,  particularly  when  the  data  was  sufficiently 
large  to  form  a  fairly  regular  series.  Thirdly,  it  was  exceedingl\' 
simjile  to  ajiply,  and  in  these  days  of  stress  and  .strain  that  was  a 
special  advantage.  The  ol>jections  that  he  saw  to  it  were,  first, 
that  it  followed  almost  too  closely  the  facts,  and,  secondly,  that  it 
could  not  lie  applied  to  a  small  exiierience.  In  that  respect  he  did 
not  think  it  would  displace  Dr.  Sprague's  method  of  graphic  gradua- 
tion. He  felt  it  was  not  desirable  to  keep  too  closely  to  the  facts, 
if  to  do  so  they  had  to  make  breaks  in  the  curve  representing  the 
pro.sTX'ssion,  and  it  would  be  even  better  to  sacrifice  something  in 
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order  to  get  a  i-eally  smooth  and  progressive  curve  throughout  the 
table.  He  felt  justified  in  that  liy  Dr.  Sprague's  remarks  and  his 
own  observations.  If  another  set  of  observations  were  obtained  on 
a  similar  l)ody  of  lives,  they  would  no  doubt  find  that  they  exhibited 
similar  irregularities,  but  not  at  the  same  ages,  and  if  obsei'vations 
on  a  sufficiently  large  number  of  lives  could  be  ol)tained,  those 
irregularities  would  either  wholly  disappear,  or  be  reduced  ti> 
insignificant  proportions.  He  therefore  thought  there  was  no 
necessity  whatever  to  keep  so  closely  to  the  facts,  if  by  so  doing 
smoothness   and  regularity  were  sacrificed. 

AVith  regard  to  the  application  of  the  author's  fornuila  to  a 
small  number  of  facts,  ^Ir.  Elderton  had  stated  that  he  had  tried 
to  apply  it  to  a  series  Avhich  rapidly  decreased,  and  that  he  thought 
it  was  possible  that  in  another  set  of  figures  he  might  get  a  negative 
value.  Personally,  he  had  tried  it  on  a  very  good  experience, 
although  the  facts  were  few,  and  the  irregularities  in  the  prolia- 
liilities  of  dying  very  great.  It  did  not  look  to  lend  itself  to  any 
mathematical  gi-aduation,  but  on  trying  the  author's  plan  he  actually 
obtained  a  negative  q^,  and  conseipiently  did  not  go  any  further 
with  it.  He  thought  it  right  to  tell  the  members,  however,  that  it 
was  a  female  exiJerience,  and,  therefore,  somewhat  exceptional. 

Several  speakers  had  referred  to  the  deviations  at  individual 
ages,  in  various  groups  of  ages.  Air.  Le^'ine  preferred  to  look 
at  the  deviations  at  indi^'idual  ages.  When  he  (Air.  Alanly)  looked 
at  graduations  he  never  looked  at  the  deviations  at  indiviflual 
ages ;  he  wanted  to  see  what  the  total  result  had  been.  He  there- 
fore looked  at  the  accumulated  de\aations,  and,  if  he  found  that 
they  very  often  ]iroduced  zero,  or  somewhere  about  zero,  or  that  the 
variations  in  the  signs  showed  that  there  was  an  intermediate  age 
when  the  accumulated  deviations  would  lie  zero,  he  thought  that 
was  all  that  was  necessary.  Taking  Table  1,  the  accunuilated 
deviations  at  age  34  amounted  to  -i',  showing  that  from  ?)0  to  ;U  the 
graduated  values  of  qj,  very  closely  represented  the  actual  mortality. 
If  the  unadjusted  and  adjusted  values  were  represented  diagram- 
matieally,  the  curve  representing  the  graduated  rate  of  mortality 
would  be  found  to  run  through  the  centre  of  the  ungraduated,  so 
that  the  weight  of  the  deviations  on  one  side  of  the  curve  would  be 
the  same  as  the  weight  of  the  deviations  on  the  other.  Again,  at 
39,  the  accunuilated  deviations  amounted  to  -2,  showing  that 
between  34  and  39  there  was  a  very  good  graduation,  and  so  they 
went  on  to  -4  at  49.  Curiously,  the  ages  that  he  Avas  reading  out 
were  apparently  quinquennial — 34,  39,  44  and  49,  which  prol)ably 
arose  from  Mr.  King's  formula  being  based  on  groups  of  five  ages. 
That,  to  him,  was  the  test  of  the  graduation,  and  the  dcAiations 
alone  had  no  meaning  to  him. 

To  sum  up,  he  thought  they  had,  in  the  formulas  which  the 
author  had  given,  a  ready  method  of  graduating  a  series  of  facts,  if 
they  were  sufficiently  numerous  to  present  a  fairly  regular  series  ; 
but  he  did  not  think  it  was  likely  to  displace  other  methods 
altogether,   and  certainly  for  experiences  with  a  small  number  of 
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facts,  where  the  deaths  were  very  irregular,  they  would  still  have  to 
use  the  graphic  method,  or  some  method  which  graduated  larger 
gi'oups  thau  live  ages  at  a  time. 

The  PKESIDEXT  asked  the  members  to  exijress  their  thanks 
to  the  author  for  the  able  paper  he  had  presented.  It  contained  a 
g:reat  many  points  which  had  given  rise  to  a  ACiy  interesting 
discussion,  and  many  things  Avhich  he  (the  President)  might  have 
felt  inclined  to  say  in  closing  the  discussion  had  already  been 
e>q)ressed  with  gieat  ability  by  s])eakers  who  had  preceded  him  :  in 
fact  he  thought  the  author  might  take  it  as  a  compliment  and  as  a 
recognition  of  the  value  of  his  paper  that  so  many  points  had  been 
taken  up  in  discussion  and  the  whole  subject  thoroughly  threshed 
out.  It  was  natural,  of  coiu'se,  that  speakers  should  refer  specially 
to  those  points  on  which  they  dift'ered  from  ^Ir.  King,  but  he  thought 
there  was  a  unanimous  feeling,  lioth  on  the  part  of  those  who  had 
criticized  the  paper  and  those  who  had  listened  to  it,  that  the 
author  had  produced  a  paper  of  great  interest  and  ability,  and  that 
he  had  set  a  worthy  finish  to  the  series  of  pai)ers  on  this  subject 
Avhich  he  had  given  from  time  to  time. 

The  resolution  of  thanks  to  Mr.  King  was  then  put,  aud  carried 
with  acclamation. 

Mk.  KIXG,  in  reply,  thanked  the  members  very  sincei'ely 
for  the  leception  they  had  given  to  his  paper,  and  especially 
those  speakers  who  had  examined  carefully  into  various  i)oints 
in  it  and  who  had  thrown  out  ideas  which  might  l>e  useful 
in  considering  the  (piestion  further.  In  submitting  such  a  sul>ject 
for  the  first  time,  he  could  scarcely  expect  it  to  meet  with 
universal  acceptance,  nor  think  that  it  had  necessarily  been  put 
forward  in  the  best  way,  and  that  it  could  not  be  improved  upon. 
He,  therefore,  particularly  welcomed  the  criticisms,  which  he  would 
rather  have  than  fulsome  jiraise.  Mr.  LeWne  brought  out  some 
interesting  facts  with  regard  to  taking  the  summaries  of  the  tables 
of  de\"iations  giAen  in  the  paper  in  different  ways.  He,  for  instance, 
showed  that  by  taking  different  age  groupings  from  those  given  in 
the  taV)le  in  paragraph  30,  ditf'erent  comparative  results  between  the 
various  methods  of  graduation  were  brought  out.  That  was  very 
interesting,  and  showed  that  his  (Mr.  Kings)  distrust  of  that 
summary  method  was  well  founded,  and  that  to  get  a  complete 
comparison  it  was  necessiiry  to  go  to  the  full  tables  at  the  end. 
He  wished  to  point  out,  however,  that,  Avhatever  gi'oupings  were 
taken,  the  total  deviations  were  very  small,  and  that  any  one  of  the 
methods  of  graduation  illustrated  gave  veiy  good  results.  It  was 
cei'tiiinly  far  from  his  wish  to  disparage  Mr.  Spencers  21-tenu 
foraiula  ;  the  claim  that  he  had  over  Mr.  Spencer  in  the 
matter  was  not  that  he  produced  something  l)etter.  but  that  he 
jiroduced  something  as  good  Aery  nuich  more  ipiickly  anrl  easily, 
and  in  these  strenuous  days  he  thought  that  A\as  a  claim  Avhich, 
if  it  could  be  substantiated,  Avas  of  some  importance. 

He  wished  to  remark  that  it  Avas  only  a  "luestion  of  convenience 
which  <iuin'|uennial  points  were  adoi)ted  to  start  from,  in  getting  the 
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.uraduated  (luinqiioniiial  values  of  tlic  function  to  1)C  dealt  with.  As 
a  matter  of  fact,  it  would  be  seen  that  he  spoke  of  many 
experiments  having  been  tried  upon  the  Government  Hxi>erience 
Tal)le.  One  of  those  experiments  was  to  construct  from  different 
starting  i)oints,  and  he  found  that  the  tables  that  were  produced  l)y 
starting  from  various  points  were  almost  identical,  ditt'ering  only  in 
the  most  minute  degree,  and  therefore  he  came  to  the  conclusion 
that  it  was  quite  unimportant,  from  the  point  of  view  of  the  final 
results,  what  starting  point  was  selected,  and  that  one  was  perfectly 
at  liberty  to  select  that  Avhich  was  the  most  convenient  for 
completing  the  ends  of  the  table.  That  was  the  only  reason  that 
he  gave  for  selecting  seven  years  from  the  oldest  recorded  age  as 
the  liest  for  the  oldest  age  for  ?r.r- 

As  to  applying  the  method  to  limited  experiences,  frankly,  if  the 
experience  was  so  small  that  the  method  failed,  then  he  thought  it 
scarcely  worth  graduating  at  all.  Such  an  experience  did  not  thrctw 
any  real  light  upon  the  sulyect,  and  it  would  be  equally  futile  to 
use  any  other  method  of  graduation.  There  Avere,  for  instance,  in 
the  Government  Female  Annuitants  Table,  in  fact,  in  all  annuity 
tables,  so  very  few  deaths  at  the  youngest  ages,  below  age  30,  that 
he  deprecated  any  attempts  to  graduate  the  tables  below  that  age, 
as  in  his  opinion,  no  matter  how  they  were  graduated,  they  told  the 
actuary  nothing,  and  were  of  no  use.  When  one  death  more  or 
less  would  make  25  per-cent  difterence  in  the  rate  of  mortality  over 
a  series  of  ages,  he  did  not  thiidv  that  rate  of  mortality  Avas  worth 
talking  about  at  all.  Of  course  the  method  was  not  luiiver.sally 
applical  )le,  and  there  Avere  some  kinds  of  curves  it  would  not  graduate. 
In  the  Census  Paper,  he  pointed  out  that  ages  below  fiAe  must  be 
ignored.  He  finite  agreed  Avith  Mr.  Elderton  that  it  Avas  possil)le 
to.  imagine  a  curve  of  exposed  to  risk  that  it  Avas  quite  unsuital>le 
for.  For  instance,  he  did  not  think  it  Avould  meet  the  case  of 
the  early  i)ortion  of  Select  Tables.  Avhere  the  rate  of  mortality  Avas 
rapidly  changing,  the  rate  of  change  itself  liecoming  rapidly  less  ; 
but  that  Avas  not  an  olijection  to  it  any  more  than  to  other  methods 
of  graduation,  except,  perhaps,  the  graphic  method. 

As  to  the  remarks  of  Mr.  Elderton,  Avith  regard  to  anomalous 
results,  even  if  a  method  brought  out  anomalies,  yet,  if  the  deaths 
corresponded  in  any  AA-ay  to  the  exposed  to  risk,  it  brought  out 
corresponding  anomalous  results  in  the  deaths  :  and  Avhen  the 
di\ision  Avas  jierformed  to  obtain  q,-,  iemarka1)ly  good  residts  Arere 
olitained.  As  an  illustration  of  that  point,  he  might  say  that,  at 
the  A'ery  beginning  of  the  Avork,  he  Avas  trying  INIr.  Berridge  s  method 
of  interpolation  to  construct  u'ortality  tal)les  from  census  returns, 
and  he  olitained  Aery  broken  curves  of  the  living  and  the  dj'ing, 
but  AA'hen  he  came  to  Avork  those  curves  into  the  central  death  rate 
it  Avas  remarkable  hoAv  little  l)reak  there  Avas  in  them. 

With  regard  to  Dr.  Buchanan,  he  did  not  AA'ant  it  to  be  thought 
that  he  depreciated  that  gentleman's  paper.  His  only  idea  in 
connection  Avith  it  Avas  that,  in  himself  bringing  forAvard  a  method  that 
Avas  very  sim]ile.  easy  and  expeditious,  so  that  it  might  be  adopted, 
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he  Avas  afraid  that  Dr.  Buchaiiaiisi  paper,  hoAvever  vahiable  it 
might  be  otherwise,  looked  so  complicated  that  it  would  drive 
those  who  had  not  i>lenty  of  time  and  plenty  of  mathematical 
knowledge  away  from  considering  the  sulyect  at  all.  But  after 
the  discussion  which  had  taken  i)lace  that  evening,  he  doubted 
whether  there  was  any  fear  of  that  now  taking  place. 

Mr.  LcAine  had  asked  why  q^.  should  not  he  graduated 
directly  ?  He  did  know  Avhy  that  should  not  l>e  done,  hut  he  had 
been  folloAnng  example  in  graduating  log  q  ;  and  seeing  that  log 
('/  +  ■  1 )  could  1  )e  graduated  better  than  log  q,  he  proposed  to 
substitute  that  function.  Nevertheless,  q  itself  did  extremely  well, 
and  he  had  no  ol)jection  whatcA'er  to  using  it. 

He  was  afraid  there  was  a  fundamental  error  in  using  osculatory 
formulas  for  finding  graduated  tiuinciuennial  values,  perhaps  not 
always  of  a  very  great  amount,  but  still  it  Avas  present.  For 
instance,  by  the  use  of  an  osculatory  formula  instead  of  the 
formula  (vrt)  by  ordinary  differences  that  was  g\\en  in  the  paper, 
there  was  an  error  of  -  -024:  in  the  second  difference  of  v.;  and 
that  was  too  great  to  be  ignored.  He  had  tried  it,  and  obtained 
results  Avhich  were  quite  impossible.  He  admitted  that  he  did 
not  try  it  upon  a  Census  table,  but  he  hesitated  to  apply  to 
such  a  taljle  a  formula  which  ga\e  hopeless  results  in  another 
instance.  He  preferred  to  ha\c  one  formula  that  could  lie  safely 
trusted  in  many  and  various  circumstances,  and  where  one  Avould 
be  pretty  sure  that  in  any  ordinary  table  they  would  not  be  going- 
far  AATong.  It  was  not  impossible  that  the  error  in  the  osculatory 
formula  might  correct  some  of  the  errors  in  age  in  the  Census 
taldes,  but  on  the  other  hand  it  might  go  the  other  way.  All 
he  could  say  was  that  he  had  tried  the  osculatory  method  on 
mortality  tables  from  records  of  assured  Hacs  and  annuitants,  and 
it  did  not  Avork  there. 


ADDENDUM. 

On  a  New  Method  of  Constructing  and  of  Graduatiny  Mortality 
and  other  Tables;  nith  a  Further  Development  of  the 
Method.  By  George  King,  F.I.A.,  F.F.A.,  Consulting 
Actuary. 

72*.  When  the  new  nietliod  of  treating  mortality  statistics 
was  submitted  to  the  Institute  on  14  December  last,  a  most 
interesting  and  instructive  discussion  took  place,  Avliich  lasted 
until  a  late  hour,  so  that  but  little  time  was  left  for  an  efFcctive 

*  The  nuiiibciing  of   the  parai:raphs  ami    tables  of   this  Addendiiui   is,  for 
convenience  of  reference,  consecutive  with  that  of  the  orisinal  paper. 
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reply  on  the  ])oints  raised ;  and,  more  particularly,  it  was  not 
possible  to  bring  forward  tigures  in  response  to  the  criticisms. 
I  therefore  much  appreciate  the  courtesy  of  the  Editor  of 
the  Journal  in  granting  space  for  further  explanations  and 
illustrations. 

7o.  At  the  meeting,  the  main  argument  urged  for  the 
exercise  of  caution  ni  accepting  the  new  method  "was,  that  there 
are  live  curves  possible  according  to  the  points  chosen  for  the 
quinqtiennial  values;  and  that,  as  all  these  differ  between 
themselves,  an  element  of  uncertainty  is  introduced,  so  that  we 
cannot  say  Avhicli  of  the  five  curves  is  the  best,  and  therefore 
which  of  them  should  be  adopted. 

74.  The  reply  is  that  these  live  curves  do  not  differ 
materially  from  each  other.  Each  gives  a  smooth  graduation, 
and  each  reproduces  the  actual  deaths  with  close  accuracy;  and, 
for  all  practical  purposes,  any  one  of  them  is  very  good,  and. 
it  is  not  of  much  consequence  which  of  them  is  selected.  A 
similar  objection  maybe  raised  against  all  methods  of  graduation. 
jVo  two  methods  give  precisely  the  same  results  ;  and  even  good 
methods,  of  general  acceptance,  may  produce  curves  as  divergent 
from  each  other  as  any  two  of  mine.  I  had  satisiied  myself 
on  this  point  by  actual  trial  before  writing  the  paper,  and  1 
now  gladly  submit  some  of  tlie  tigures,  so  that  all  who  care 
may  examine  for  themselves,  and  not  take  anything  for  granted 
merely  on  authority. 

75.  The  fundamental  fornnilas  of  the  paper  are  [ina)  and 
(va),  the  former  being  true  up  to  and  including  the  5th 
difference,  and  the  latter  np  to  and  including  the  3rd.  The 
latter  formula  is  the  more  important,  because  increasing- 
experience  shows  that  but  little  advantage  is  secured  by  using 
the  longer  formula  (iiiff).     Fornnila  {xa)  is 

and  it  is  worthy  of  mention  that  its  arithmetical  a))plication  may 
be  shortened  by  multi])lying  by  5,  and  writing 

on-  =  ?f5 —  'OiA-iVo 

The  factor  5  disappears  on  dividing  dj;  by  Ej. . 

76.  If  we  represent  by  (u)  the  graduated  value  of  the 
function  being  dealt  with,  and  make  the  central  term  the  origin, 
and  if  we  write  7/,  for  (n_j,  +  u+i,),  fornmla  (xa)  may  be  written 

(«)  =  -2 1 6«o  +  -2 1 6  (7,  +  7,)— -008  (73  +  74  +  7o  +  76  +  7r) 
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This  shows  that  the  graduated  central  value  is  merely  the  mean 
of  five  values,  corrected  for  tlie  2iid  difference.  Although  the 
results  produced  seem  to  be  remarkably  good  in  all  the  cases 
tested,  and  to  leave  little  to  be  desired,  yet  the  fear  has  been 
expressed  that  the  foundation  is  narrow  on  which  to  build  a 
table  intended  for  practical  use,  and  more  especially  so  if  the 
original  observations  are  scanty.  Personally  I  do  nor  share  this 
fear^  because  considerable  experience  has  led  me  to  believe  that, 
even  with  limited  data,  the  new  method  will  give  as  good  results 
as  any  other^  and  with  much  less  labour;  and  that,  onlv  when 
the  facts  are  so  few  as  not  to  be  reasonably  capable  of  graduation 
at  all,  will  the  new  method  break  down.  Seeing,  however,  that 
the  question  has  been  raised,  I  have  gone  into  the  matter  further, 
and  have  arrived  ^t  a  development  which,  with  onlv  a  small 
amount  of  additional  trouble,  will  give  a  broader  basis  for  the 
table,  and,  it  is  hoped,  will  remove  the  doubts  of  any  who  mav 
think  the  objection  has  weight. 

77.  The  development  consists  in  dui)licating  formula  (va)  by 
first  finding  graduated  quinquennial  values  of  jVj.,  from  which  tw 
find  the  graduated  quinquennial  values  of  ?(.,.,  the  function  to  be 
dealt  with,  where  w.^  represents  E.r,  or  0,,-,  or  log  [q,^.-\-•\),  or  any 
other  function,  as  the  case  may  be. 

78.  The  unadjusted  column  of  «.,.  is  summed  in  groups  of 
five  for  each  year  of  age,  and  the  quinarj'^  sum  is  placed  against 
the  youngest  age  in  the  group.  We  thus  have  a  complete  column 
of  ri'x  for  every  value  of  x.  Formula  (va)  is  then  applied  to  this 
column,  and  produces  graduated  quinquennial  values  of  %v.v,  to 
which  the  formula  is  applied  a  second  time  to  produce  the 
graduated  quinquennial  values  of  m,. . 

79.  When  the  form  of  the  duplicated  formula  is  analysed  it 
will  be  found  that 

5«(70=3655»o  +28707,  +20857,  +I3OO73  +0I57, 

-    27O75  -   21.~,7,.  -    I6O7;  -    1057s  -   507a 

+        0710+        47,,+        07,.+        27,3+        7i, 

The  formula  includes  twenty-nine  terms  of  the  unadjusted  series,, 
and  principal  weight  is  assigned  to  the  nine  terms  in  the  centre/ 
while  it  contains  the  necessary  correction  for  the  second  difference. 

80.  In  the  discussion,  the  interesting  fact  was  brought  out  by 
Mr.  Levine  that  formulas  (iiia)  and  {\a)   have   a   slight   cyclical 
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tendency,  so  that,  when  the  deviations  of  the  expected  from  the 
actual  deaths  are  taken  out  in  groups  of  live  ages,  the  result  has 
the  hest  appearance  when  the  central  age  of  each  group  is  that 
assumed  for  the  corresponding  graduated  quinquennial  value  of 
</x-  This  had  escaped  my  notice,  and  thereby  an  unintentional 
injustice  was  done  to  Mr.  Spencer's  21 -term  formula,  and  undue 
■efficacy  was  assigned  to  formula  (iiia)  as  compared  with  (v«). 
The  cyclical  tendency  is,  however,  very  slight.  It  is  revealed 
•only  by  what  may  be  called  the  balance  of  the  deviations,  and  in 
practice  is  of  no  importance.  From  the  nature  of  the  case  it 
probably  does  not  exist  in  the  duplicated  formula. 

81.  In  order  to  illustrate  the  points  mentioned  above,  it  is 
now  proposed  to  continue  the  use  of  the  Government  Female 
Annuitants  (1883)  Ultimate  Table,  and  in  Tables  9,  10,  and  11, 
attached  hereto,  three  constructions  are  given,  additional  to  those 
given  in  the  paper. 

82.  Construction  A. — In  Table  I  of  the  paper  itself,  we  had 
this  construction.  It  was  effected  by  one  application  of  formula 
(va),  and  the  values  of  w^  were  taken  at  ages  20,  25,  kc,  up  to 
95  inclusive.  This  gave  graduated  values  of  E.,-,  6^,  and  q^  at 
ages  27,  32,  &c.,  up  to  92  inclusive.  Then  ^102  was  assumed  to 
be  unity,  and  </(>;  was  inserted  by  a  thii'd  diflerence.  Hence,  q^^. 
was  found  for  ages  32  to  97  inclusive,  by  osculatory  interpolation 
•of  log  </.v,  and  the  remaining  five  values  at  each  end  were  added 
by  a  4th  difference,  ordinary  numbers  and  not  logarithms  being 
used. 

83.  Construction  A"  . — Table  9  of  this  Addendum  was  also 
•effected  by  one  application  of  formula  (va),  and  the  values  of  u\^. 
were  taken  at  ages  22,  27,  &c.,  up  to  97  inclusive.  This  gave 
graduated  values  of  E,^. ,  ^.,.,  and  q^,  at  ages  29,  34,  &c.,  up  to 
■94  inclusive  ;  and  hence  </.i.  was  found  by  osculatory  interpolation 
of  log  7.1-  for  ages  34  to  89  inclusive,  and  five  values  were  added 
at  the  beginning,  exactly  as  in  Construction  A.  At  the  old  ages 
in  this  case,  5-101  was  assumed  to  be  unity,  and  the  values  for 
ages  90  to  101,  twelve  in  all,  were  found  by  3rd  and  4tli 
differences,  derived  from  the  values  at  ages  87,  88,  89,  94, 
and  101,  ordinary  numbers  and  not  logarithms  being  used. 

84.  It  Avill  be  observed  that  the  quinquennial  points  used  in 
Construction  A""  are  as  far  removed  as  can  be  from  those  used 
in  Construction  A,  and,  therefore,  presumably  these  two  curves 
differ  as  much  from  each  other  as  any  ])air  of  the  five  possible 
curves.     It   will   also  be   observed  that  different  processes  were 
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followed  in  these  tAvo  constructions  at  the  old  ages,  and  that 
different  points  were  assumed  for  the  final  age.  This  is  in 
accordance  with  paragraph  34  of  the  paper.  Throughout  the 
investigation,  many  experiments  were  tried  in  completing  the 
ends  of  the  tables,  and  in  each  particular  case  that  method  was 
adopted  which  appeared  to  be  the  most  convenient  in  view  of  the 
number  of  terms  to  be  added,  and  of  the  number  and  position  on 
the  curve  of  those  graduated  values  aheady  available. 

85.  Construction  C"  ,  Table  10  of  this  Addendum,  was 
effected  by  duplication  of  formula  (va).  The  values  of  w^ 
were  taken  for  each  age  from  14  to  103  inclusive,  it  being 
assumed  that  E.i.  and  6.r  from  14  to  18  and  from  103  to  107, 
all  inclusive,  were  zero.  Then  the  column  of  Wx  was  summed  in 
fives  at  the  points  14,  19,  &c.,  up  to  99  inclusive,  and  hence  were 
found  by  formula  [\a)  graduated  values  of  ir.,-  at  ages  21,  26,  &c., 
wp  to  96  inclusive ;  and  from  these  were  found,  by  a  second 
application  of  the  formula,  graduated  quinquennial  values  of 
Ej.,  6j:,  and  q^,  at  ages  28,  33,  to  93  inclusive.  It  was  then 
assumed  that  5103  is  unity,  and  qi^  was  inserted  as  in  Construction  A. 
The  values  of  log  (q'j.  +  'I)  were  then  interpolated  for  ages 
33  to  98  inclusive,  and  the  remaining  five  values  at  each  end 
were  added  by  a  4th  difference,  the  function  log  [qx  +  '^)  being 
used. 

SG.  Another  construction,  called  C  in  my  private  notes,  was 
also  effected,  but  it  need  not  be  reproduced.  In  all  respects  it  is 
the  same  as  C  "  ,  except  that  in  the  oscnlatory  interpolations  the 
function  q^.,  and  not  log(^j.+  -l)  was  used.  As  far  as  about 
age  60  the  two  tables  are  practically  indistinguishable,  but  at  the 
■older  ages  C  "  has  much  the  smoother  graduation.  Evidently, 
therefore,  it  is  wise  to  go  to  the  trouble  of  oj)erating  on 
Jog  (^jr  +  'l)  instead  of  q^,. 

87.  Construction  C*,  Table  11  of  this  Addendum,  was 
effected  much  as  C",  except  that  from  the  complete  column 
of  iCj,.  the  quinary  sums  were  formed  for  ages  16,  21,  &c.,  up 
to  101  inclusive,  and  this  involves  the  assumption  that  E.,., 
and  Ojc,  from  age  103  to  age  109  inclusive,  are  both  zero.  Hence 
graduated  values  of  iVj.  Avere  obtained  for  ages  23,  28,  kc,  up  to 
98  inclusive,  and  graduated  values  of  E^.,  Ojc,  and  7^.,  for  ages 
30,  35,  &:c.,  up  to  95  inclusive.  It  was  then  assumed  that  q^^  is 
unity,  and  ryioo  was  found  by  a  3rd  difference.  Then  log  (g^  +  'l) 
for  ages  35  to  95  inclusive  was  interpolated,  and  five  values 
of    this    function    were    supplied    at    the    younger    ages    bv    a 
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3r(l  (lifFcrcnce.  At  the  older  agres  ciji-ht  values  were  supplied  by 
3rd  and  4tli  differences  formed  from  the  values  at  ages  93,  94^ 
95,  100,  and  103. 

88.  It  will  be  observed  that  in  Constructions  C  "  and  C '"  a 
certain  amount  of  liberty  has  been  taken  with  the  original  facts. 
The  actual  observations  commence  at  age  19,  and  close  at  age 
10.2  ;  and  it  has  been  assumed  tliat  from  14'  to  18,  and  from  103 
to  109,  all  inclusive,  both  E.,-  and  0.,-  are  zero.  In  the  present 
case  the  assumption  seems  to  be  justified  by  results,  and  it 
is  convenient  as  facilitating  the  completion  of  the  ends  of  the 
tables.  Nevertheless  it  is  put  fn-ward  only  tentatively,  and 
further  investigation  is  desiral)le.  It  had  not  been  thought 
of  when  Constructions  A  and  A"  were  prepared. 

89.  The  three  new  constructions  are  given  in  extenso  in 
in  Tables  9,  10,  and  11,  api)cnded,  and  Construction  A  will 
be  found  in  Table  1  of  the  paper  itself  The  3i'd  differences 
of  fjj:  show  that  in  each  case  there  is  a  smooth  graduation 
throughout,  but  that  in  this  respect  the  duplication  of  formula 
(vrt)  gives  the  best  results.  In  fact,  Constructions  C"  and  C'''' 
have  the  smoothest  graduations  of  all  the  versions  of  this 
particular  mortality  table  that  have  yet  been  produced  ;  and,  had 
the  osculatory  interpolations  been  performed  by  5th  instead 
of  onlv  3rd  differences,  probably  all  irregularities  would  have 
been  removed.  It  must  be  remembered,  however,  that  in 
these  constructions  log  (5- .)•  +  ■!)  was  made  the  subject  of  the 
interpolations,  and  not  log  (7^,  as  in  A  and  A'"',  and  as  in 
Mr.  Spencer's  graduation ;  and  this  may  have  increased  slightly 
the  smoothness  at  the  older  ages. 

90.  In  Table  13  the  deviations  are  given  age  by  age  for  all 
the  constructions,  so  that  they  can  be  examined,  and  grouped  in  any 
way  desired ;  and  in  Table  14  they  have  been  grouped  into 
age-sections,  according  to  the  plan  of  Mr.  Spencer,  J. I. A.,  xV\, 
361,  so  that  a  broader  comparison  may  be  secured,  and  that  the 
effect  of  any  possible  cyclical  tendency  may  be  eliminated;  and 
in  this  comparison  Mr.  Spencer's  graduation  has  been  included. 
It  will  be  seen  how  very  close  all  the  five  tables  keep  to  each  other. 
Clearly  any  one  of  them  would  be  as  good  for  practical  purposes 
as  any  of  the  others,  because  as  regards  adherence  to  the  original 
facts  there  is  nothing  to  choose  between  them.  Therefore 
we  may  fairly  say  that  it  does  not  matter  what  c^uinquennial 
points  of  age  are  taken  for  Wj;  in  the  constructions. 

91.  In  Table  12  the  values  of  ry^  for  all  the  five  tables  are 
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set  side  by  side  for  the  purpose  of  easy  comparison  ;  but  it 
should  be  remarked  that  below  age  40  they  possess  but  little 
authority.  The  experience  below  that  age  comprises  only  40 
deaths,  a  number  too  small  to  be  of  much  use  ;  and,  moreover, 
in  my  own  four  constructions  the  methods  followed  for  completing 
this  portion  of  the  tables  differ  materially  from  each  other,  and 
therefore  the  figures  are  given  without  endorsation.  Similar 
remarks,  but  perhaps  not  with  the  same  emphasis,  apply  to  the 
ages  over  90. 

92.  The  deviations  age  by  age  for  each  of  the  five  tables, 
given  in  Table  13,  form  a  very  instructive  subject  for  study. 
Thei'e  are  seventy-three  ages  in  all,  and  all  the  five  graduations 
have  deviations  of  the  same  sign  in  fifty-seven  cases,  and  one 
or  other  has  a  deviation  of  opposite  sign  in  only  sixteen  cases; 
but  at  almost  every  point  where  the  signs  difi'er  the  deviations 
are  extremely  small.  The  only  points  where  this  rule  does  not 
hold  are  at  ages  70  and  74,  where  the  extreme  divergences, 
of  the  graduations  from  each  other  are 

At  age  70 — 

Construction  C'"',  deviation  =  +    6'3 

C*^^'  =  —   4-2 

At  age  74 — 

Construction  A,  deviation    =— 14"2 
„  A"',         „       =  +   2"3 

At  age  70  the  actual  deaths  were  396,  and  at  age  74  they  were 
532.  In  each  of  these  cases  the  extreme  divergence  is  only  about 
3  per-cent  of  the  actual  deaths. 

93.  Comparing  Constructions  A  and  A*^'*-',  which  are  similar, 
but  with  different  starting  points  for  Wx,  and,  for  reasons  given 
above,  considering  only  ages  40  to  89,  fifty  ages  in  all,  the 
deviations  have  the  same  sign  in  forty-five  cases,  and  opposite 
signs  in  only  five  cases.  In  Constructions  C "'  and  C-,  which  are 
similarly  related  to  each  other,  the  signs  are  the  same  in 
forty-six  cases,  and  diflFer  in  only  four  cases. 

94.  Table  13  therefore  proves  that  the  deviations  are  not 
due  to  vagaries  in  the  methods  of  graduation,  but  are  due  entirely 
to  roughness  in  the  original  data ;  and  probably  the  total  amount 
is  a  minimum,  irreducible  if  smoothness  of  graduation  is  to  be 
secured. 
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Table  9. 


Government  Female  Annuitants  (1883)   Ultimate  Table. 

Construction  A^"\ 

By  the  new  method  from  the  Exposed  to  Bisk  and  the  Deaths.  Formula 
(va)  applied  once.  Graduated  values  of  q^  at  the  points  29,  34, 
39,  &c. 


Age 

1x 

A»2^.  X  10-5 

ExpeL-ti'd 
Deaths 

Deviation 

Ai-eimiulated 
Deviation 

Age 

30 

•01089 

-     2 

1^8 

-       2 

-     -2 

30 

1 

•01158 

-     4 

2-3 

+    2-3 

+    2-1 

1 

2 

•01213 

-     3 

2-7 

+      -7 

+    2-8 

2 

3 

•01252 

-     3 

31 

+      -1 

+    2-9 

3 

4 

•01271 

+    15 

3-6 

+      -6 

+    3-5 

4 

•Ab 

•01267 

+   17 

4-0 

-   1-0 

+    2-5 

35 

6 

•01237 

+   16 

4-5 

—      -5 

+    2-0 

6 

7 

•01196 

+   11 

5-0 

+   2-0 

+   4-0 

7 

8 

•01161 

-  17 

5-5 

-    •s 

+    3-5 

8 

9 

•01148 

-     8 

6-6 

+   4-6 

+    8-1 

9 

40 

•01168 

-  16 

7-6 

-  5-4 

+    2-7 

40 

1 

•01204 

-  17 

8-8 

-     -2 

+    2-5 

1 

2 

•01248 

-   18 

10-4 

-   1-6 

+      -9 

2 

3 

•01284 

+   10 

121 

+    31 

+    4-0 

3 

4 

•01295 

+   28 

14-2 

+   2-2 

+    6-2 

4 

45 

•01263 

+   30 

15-8 

-   1-2 

+    5-0 

45 

6 

•01198 

+   29 

17-0 

-  4-0 

+    1-0 

6 

7 

•01128 

+   19 

17-8 

+   4-8 

+    5-8 

7 

8 

•01083 

-  20 

191 

+    5^1 

+  10-9 

8 

9 

•01092 

-  28 

21^4 

-  4-6 

+    6-3 

9 

50 

•01174 

-   29 

25-4 

+    3-4 

+   9-7 

50 

1 

•01309 

-   29 

31-2 

-   5-8 

+   3.9 

1 

2 

•01469 

-   14 

39-2 

-   3-8 

+      -1 

2 

3 

•01625 

+    20 

47-3 

-  3-7 

-  3-6 

3 

4 

•01748 

+    20 

58-2 

-     -8 

-    4-4 

4 

55 

■01824 

+    21 

67-2 

+  10-2 

+    5-8 

55 

6 

•01873 

+    22 

76-9 

-  6-1 

-     -3 

6 

7 

•01915 

-     2 

85-7 

-     -3 

-     -6 

7 

8 

•01971 

-   13 

96-3 

+   6-3 

+    5-7 

8 

9 

•02063 

+      1 

108-9 

-14-1 

-  8-4 

9 

60 

•02189 

123-5 

-14-5 

-22-9 

60 

1 

•02336 

+     3 

141-0 

+  25-0 

+    2-1 

1 

2 

•02505 

-   12 

160-9 

+    3-9 

+   6-0 

2 

1       3 

•02696 

-     1 

182-3 

+      3 

+   6-3 

3 

4 

•02912 

+    18 

2110 

+   2-0 

+    8-3 

4 

65 

•03141 

+    14 

238-7 

-19-3 

-11-0 

65 

6 

•03382 

+    18 

265-9 

+  11-9 

+      -9 

6 

7 

•03653 

+     2 

294-5 

-22-5 

-21-6 

7 

8 

•03968 

-  11 

325-3 

-27-7 

-49-3 

8 

9 

•01345 

-      4 

360-9 

+  17-9       1 

-31-4 

9 
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Table  9 — ronfinued. 


Governmenf  FonaJe  Annuitants  (1883)   Ultimate  Table. 

Construction  A^"\ 

By  the  new  method  from  the  Exposeil  to  llish  and  the  Deaths.  Formula 
(va)  applied  once.  Graduated  values  of  q^  at  the  points  29,  34, 
39,  d-e. 


?x 


!A3g,xlO^'      Ej^P-tf     !      Deviation 


Accumiilatxjd 
Deviation 


70 

04786 

-  3 

400-7 

+  4-7 

-26-7 

70 

1 

05280 

—  5 

437-8 

+  36-8 

+  10-1 

1 

2 

05823 

-  10 

474-9 

+  42-9 

+  53-0 

2 

3 

0R412 

+   2 

506-9 

-11-1 

+  41-9 

3 

4  I 

07042 

+  17 

534-3 

+  2-3 

+  44-2 

4 

75 

07703 

+  16 

555-7 

-36-3 

+  7-9 

75 

6 

08397 

+  14 

563-7 

-  3-3 

+  4-6 

6 

■7  { 

09141 

-  23 

567-2 

+  19-2 

+  23-8 

7 

8  ' 

09951 

-  11 

567-6 

+  2-6 

+  26-4 

8 

9 

10843 

+  36 

563-4 

+  1-4 

+  27-8 

9 

80 

11794 

+  33 

550-1 

+  1-1 

+  28-9 

80 

1 

12793 

+  36 

529-9 

-28-1 

+   -8 

1 

2 

13876 

+  72 

496-2 

+  17-2 

+  18-0 

2 

3 

15076 

-  23 

462-8 

-18-2 

3 

4 

16429 

-109 

423-0 

+  24-0 

+  23-8 

4 

85 

18007 

-108 

386-4 

-17-6 

+  6-2 

85 

6  i 

19787 

-108 

337-6 

-  4-4 

+  1-8 

6 

7  ' 

21660 

-  68 

288-5 

-10-5 

-  8-7 

7 

8 

23518 

+  20 

239-4 

+  29-4 

+  20-7 

8 

9 

25253 

+  109 

1990 

-  9-0 

+  11-7 

9 

90 

26797 

+  197 

152-5 

-  7-5 

+  4-2 

90 

1 

28170 

+  290 

110-1 

-  4-9 

-  -7 

1 

2 

29481 

+  362 

78-1 

+  6-1 

+  5-4 

2 

3 

30927 

+  467 

58-5 

-  4-5 

+  -9 

3 

4 

32798 

+  551 

39-7 

+   -7 

+  1-6 

4 

95 

35456 

+  636 

27-7 

-  3-3 

-  1-7 

95 

6 

39368 

+  729 

18-5 

+  6-5 

+  4-8 

6 

7 

45085 

+  812 

15-3 

-  2-7 

+  2-1 

7 

8 

53243 

+  827 

8-5 

-  -5 

+  1-6 

8 

9 

64571 

4-5  ■ 

+  -5 

+  21 

9 

100 

79881 

2-3 

+  2-3 

+  4-4 

100 

1   1 

00000 

... 

3-0 

+  1-0 

+  5-4 

1 

o  2 
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Table  10. 


Government  Female  Annuitants  (1883)    Ultimate  Table. 

Construction  C^"\ 

By  the  new  method  from  the  Exposed  to  FisJc  awl  the  Deaths.  Formula 
(va)  duplicated.  Graduated  values  of  w^  at  the  points  21,  26, 
31   (&c.     Gi'aduated  values  of  q^  at  the  points  28,  33,  38,  &c. 


Age 

<lx 

1 
A^q^  X  IQS 

Expected 
Deaths 

Deviation 

Accumulated 
Deviation 

Age 

30 

•01280 

+     9     1 

2-1 

+       ■I 

+       -1 

30 

1 

•01187 

t 

23 

+    2^3 

+    2-4 

1 

2 

•01115 

-     3 

2-5 

+    ■s 

+    2-9 

2 

3 

•01073 

-   12 

2-7 

-     -3 

+    2^6 

3 

4 

•01061 

-    12 

30 

+    2^6 

4 

35 

■01076 

-    12 

34 

-""re 

+    1-0 

35 

6 

•01106 

+      5     1 

36 

-   1-4 

-     ^4 

6 

7 

•01139 

+      7 

4-7 

+   1-7 

+    1^3 

7 

8 

•01163 

-     5     i 

4-8 

-    1-2 

+      •I 

8 

9 

•01183 

-     6     t 

5-6 

+    3-6 

+   3^7 

9 

40 

•01206 

-     5 

7-9 

-   51 

-   14 

40 

1 

•01227 

-   15 

90 

-   1-4 

1 

2 

•01240 

+      3 

103 

-'"1-7 

-  31 

2 

3 

•01240 

+   24 

ir7 

+   2-7 

-     ^4 

3 

4 

•01212 

+    22 

13-3 

+    1^3 

+      -9 

4 

45 

•01159 

+    22 

14-5       ' 

-   2-5 

-  1-6 

45 

6 

■01105 

+   16 

15-6 

-   54 

-  70 

6 

7 

•01072 

-   14 

16-9 

+    3-9 

-  31 

7 

8 

•01082 

-   23 

191 

+    5-1 

+    2-0 

8 

9 

•01151 

-   22 

22-5 

-   3-5 

-   1-6 

9 

50 

•01265 

-   24 

273 

+   5-3 

+   3^8 

50 

1 

•01401 

-     8 

334 

-   3-6 

+      -2 

1 

2 

•01537 

+    13 

41^0 

-  2-0 

-  1-8 

2 

3 

•01649 

+    15 

48-0 

-   30 

-  4-8 

3 

4 

•01729 

+    12 

57-6 

-   1-4 

-  6-2 

4 

55 

•01790 

+    14 

65^9 

+    8-9 

+    2-7 

55 

6 

■01847 

-     2 

75^8 

-  7-2 

-  4-5 

6 

7 

■01912 

-     9 

85^5 

-     -5 

-   5-0 

7 

8 

■01999 

+      4 

97^7 

+   7-7 

+   2-7 

8 

9 

■02106 

+     7 

1112 

-11-8 

-  9-1 

9 

60 

•02224 

+     6 

125-5 

-12-5 

-21-6 

60 

1 

•02357 

-     2 

142-3 

+  26-3 

+    4-7 

1 

2 

•02512 

1613 

+    4-3 

+   9-0 

2 

3 

•02695 

+""2 

1822 

+      -2 

+    9-2 

3 

4 

•02904 

+      4 

210^5 

+    1-5 

+  10-7 

4 

65 

•03139 

+      4 

238-5 

-19-5 

-  8-8 

65 

6 

•03402 

+      2 

267-5 

+  13-5 

+   4-7 

6 

7 

•03697 

+      1 

298-0 

-190 

-14-3 

7 

8 

•04028 

+      3 

330-2 

-22-8 

-37^1 

8 

9 

•01-397 

+      5 

3653 

1 

+  22-3 

-14-8 

9 
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Table  10 — continued. 

Government  Female  Annuiiaitts  (1883)   Ultimate  Table. 

Const  met  ion  C^"\ 

By  the  new  method  from  the  E.rposed  to  Risk  and  the  Deaths.  Formula 
(va)  duplicated.  GrwJuated  values  of  tv^  at  the  points  21,  26, 
31,  d'c.     Graduated  values  of  q^  at  the  points  28,  33,  38,  &c. 


Age 


q,  A'j.xlO^       Expected  p^^^^^j^^ 


Accumulated 
Deviation 


70 

•04805 

1 

•05255 

2 

•05752 

3 

•06300 

4 

•06909 

75 

•07586 

6 

•08324 

7 

•09119 

8 

•09965 

9 

•10862 

80 

•11821 

1 

•12853 

2 

•13970 

3 

•15184 

4 

•16521 

85 

•17988 

6 

•19573 

7 

•21263 

8 

•23037 

9 

•24820 

90 

•26625 

1 

•28573 

2 

•30809 

3 

•33517 

4 

•36806 

95 

•40668 

6 

•45139 

7 

•50252 

8 

•56035 

9 

•62552 

100 

•69930 

1 

•78377 

2 

•88229 

3 

1-00000 

+  4 
+  10 
+     7 

-  7 

-  4 

-  6 

+  11 
+  11 
+  12 
+  12 
+  26 
+      7 

-  12 

-  13 

-  21 

-  75 
+  13 
+  121 
+  145 
+  184 
+  109 

-  8 
+  36 
+  33 
+  28 
+  6t 
+  127 
+  208 
+  336 
+  514 


4023 

435^7 

4691 

498^0 

5243 

547-3 

558-8 

565-8 

568-4 

564-4 

551-3 

532-4 

499-6 

4661 

425-4 

3680 

333-9 

283-2 

234-5 

195-6 

151-5 

111-7 

81-6 

63-3 

44-5 

31-7 

21-2 

171 

90 

44 

21 

2-4 

•9 


+  63 
+  34-7 
+  37^1 
-200 

-  7^7 
-44^7 

-  8^2 
+  17^8 
+  3^4 
+  2-4 
+  2-3 
-25-6 
+  20-6 
-14-9 
+  26-4 
-18-0 

-  8-1 
-15-8 
+  24-5 
-12-4 

-  8-5 

-  33 
+  96 
+  3 
+  5-5 
+  -7 
+    9-2 

-  -9 

+  ^4 

+  2-1 

+  -4 

+  -9 


-  8-5 
+  26-2 
+  63-3 
+  43-3 
+  35-6 

-  9-1 
-17-3 
+  -5 
+  3-9 
+  6-3 
+  8-6 
-17-0 
+  3-6 
-11-3 
+  151 

-  2-9 
-11-0 
-26-8 

-  2  3 
-14-7 

-  23-2 
-26-5 
-16-9 
-16-6 
-11-1 
-10-4 

-  1-2 

-  2-1 

-  2-1 

-  1-7 
+  -4 
+  -8 
+    1-7 


70 
1 
2 
3 
4 

75 
6 
7 
8 
9 

80 
1 
2 
3 
4 

85 
6 
7 
8 
9 

90 
1 
2 
3 
4 

95 
6 
7 
8 
9 
100 
1 
2 
3 
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Table  11. 


Government  Female  Annuitants  (1883)   Ultimate  Table. 

Comtrnciion  C^^\ 

By  the  nctv  method  from  the  Exposed  to  Bish  and  the  Deaths.  Formula 
(va)  duplicated.  Graduated  values  of  w^  at  the  2Mints  23,  28, 
33,  (fx.     Graduated  values  of  q^  at  the  points,  30,  35,  40,  (&c. 


Age 

9. 

^""q-x 

X  10' 

Expected 
Deaths 

Deviation 

Accumulated 
Deviation 

Age 

30 

•01043 

+ 

18 

1^7 

-      3 

-      3 

30 

1 

•01074 

+ 

10 

£•1 

+    2-1 

+    1-8 

1 

2 

•01081 

+ 

6 

2^4 

+      ^4 

+    22 

2 

3 

•01082 

+ 

3 

2^7 

-      ^3 

+    1^9 

3 

4 

•01087 

— 

5 

3^0 

+    1^9 

4 

35 

•01102 

— 

6 

3-5 

-    1^5 

+      ^4 

35 

6 

•01130 

— 

10 

4^1 

-     -9 

—      ^5 

6 

7 

■01106 

— 

8 

49 

+    1-9 

+    1-4 

7 

8 

•0120i 

— 

8 

5-7 

-     -3 

+  ri 

8 

9 

•01234 

+ 

6 

7-0 

+    5-0 

+   6-1 

9 

40 

•01248 

+ 

12 

81 

-   4-9 

+    1-2 

40 

1 

•01238 

+ 

12 

9^1 

+      -1 

+    1-3 

1 

2 

•01210 

+ 

12 

10^1 

-   1-9 

-     -6 

2 

3 

•01176 

11^1 

+    2-1 

+    1^5 

3 

4 

•01148 

"io 

12^6 

+      -6 

+    2-1 

4 

45 

•01138 

+ 

3 

142 

-  2-8 

—     '7 

45 

6 

•01146 

+ 

3 

16-2 

-   4-8 

-  5^5 

6 

7 

•01162 

183 

+    5-3 

-     -2 

7 

8 

•01189 

+ 

9 

20-9 

+    69 

+   6^7 

8 

9 

•01230 

— 

2 

241 

-   1^9 

+    4-8 

9 

£0 

•01285 

— 

9 

27-8 

+    5-8 

+  10-6 

50 

1 

•01363 

— 

13 

32-5 

-  4-5 

+   6^1 

1 

2 

•01462 

— 

8 

390 

-   4-0 

+    21 

2 

3 

•01573 

— 

13 

45  ■S 

-   5-2 

-  31 

3 

4 

•01683 

+ 

7 

560 

-   3-0 

,        -   6-1 

4 

55 

•01784 

+ 

17 

657 

+   8-7 

+   2-6 

55 

6 

•01863 

+ 

15 

76-5 

-   6-5 

-  39 

6 

7 

•01927 

+ 

17 

86-2 

+      -2 

-  37 

7 

8 

•01993 

+ 

5 

97^4 

+   7-4 

+   3^7 

8 

9 

•02076 

— 

10 

109^6 

-13-4 

-  9^7 

9 

60 

•02193 

— 

5 

123^8 

-14-2 

-23-9 

60 

1 

•02349 

— 

5 

141-8 

-f25^8 

+   1^9 

1 

2 

■02534 

— 

7 

162-7 

+   5^7 

'        +   7-6 

2 

3 

•02743 

— 

10 

185^5 

+    3-5 

+  11^1 

3 

4 

•02971 

+ 

4 

215-3 

+   6-3 

1        +17^4 

4 

65 

•03211 

+ 

19 

244^0 

-14^0 

1       +   3^4 

65 

6 

•03453 

+ 

21 

271-5 

+  17-5 

+  20^9 

6 

7 

•03701 

+ 

22 

298-3 

-18-7 

+    2-2 

7 

8 

•03974 

+ 

21 

325-7 

-27-3 

-25-1 

8 

9 

•04293 

— 

6 

356-6 

+  13-6 

-11-5 

9 
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Table  11 — continued. 


Government  Female  Annuitants  (1883)   Ultimate  Table. 

Const inidion  0-^\ 

By  the  new  method  from  the  Exposed  to  Bisk  and  the  Deaths.  Formula 
(va)  duplicated.  Graduated  values  of  w^  at  the  points  23,  28, 
33,  (ic.     Graduated  values  of  q^  at  the  points  30,  35,  40,  &c. 


I    Age 

1x 

a.^^  X 105 

Expected 
Deaths 

Deviation 

Accumulated 
Deviation 

Age 

1 

1     70 

•04680 

-     17 

391-8 

-   4-2 

-15-7 

70 

'      1 

•05156 

-     20 

427-5 

+  26-5 

+  10-8 

1 

2 

•05715 

-     23 

468-1 

+  36-1 

+  46-9 

2 

3 

•06340 

-     10 

501-2 

-16-8 

+  30-1 

3 

4 

•07011 

+      22 

5320 

+  301 

4 

75 

•07706 

+      13 

555-9 

-361 

-  6-0 

75 

6 

•08415 

+      17 

564-9 

-   21 

-  8^1 

6 

7 

•09160 

+      19 

568-4 

+  20-4 

+  12^3 

7 

8 

•09954 

+      14 

567-8 

+   2-8 

+  151 

8 

9 

•10814 

561-9 

-     -1 

+ 15^0 

9 

:     80 

•11759 

548-4 

-     -6 

+  14^4 

80 

i       1 

■12803 

+        1 

530-3 

-27-7 

-133 

1 

!       2 

•13946 

+        1 

498-7 

+  19-7 

+    6^4 

2 

1       3 

•15188 

+      24 

466-3 

-14-7 

-   8-3 

3     i 

4 

•16530 

+      28 

425-6 

+  26-6 

+  18-3 

4 

85 

•17973 

-     22 

385-7 

-18-3 

85 

6 

•19551 

-     38 

333-5 

-  8-5 

—  8-5 

6 

7 

•21282 

-      43 

283^5 

-15-5 

-240 

7 

8 

•23144 

-   119 

2356 

+  25-6 

+    1-6 

8 

9 

•25099 

+      13 

197-8 

-10-2 

-   8-6 

9 

90 

•27104 

+    171 

154-2 

-   5-8 

-14-4 

90 

1 

•29040 

+   206 

113-5 

-   1-5 

-15-9 

1 

2 

•30920 

+   254 

81-9 

+    9^9 

-   60 

2 

3 

•32915 

-       7 

62-2 

-    •s 

-  6-8 

3 

1       4 

•35231 

+     49 

42-6 

+    3^6 

-  3-2 

4 

95 

.38122 

+   117 

29-7 

-   1-3 

-  4-5 

95 

'       6 

•41.581 

+    218 

19-5 

+    7^5 

+    30 

6 

:    7 

•45657 

+   358 

15-5 

-  25 

+     -5 

7 

1    8 

•50467 

+   572 

81 

-     -9 

-      -4 

8 

9 

•56229 

+    909 

3-9 

-     •! 

—      "o 

9 

100 

•63301 

+  1464 

1-9 

+   1^9 

+    1-4 

100 

1 

•72255 

2-2 

+      -2 

+    1-6 

1 

2 

•84000 

•8 

+    •s 

+    2-4 

2 

3 

1-00000 

3 

1 

180 


On  a  New  Method  of  Constructing  and  of         [April 


Table  12. 


Government  Female  Annuitants  (1883)    Ultimate  Table. 


Comparison  of  the  values  of  q^,   hy  various  con-'itrudions. 


1 

New  Method 

Age    ! 

Spencer 

i 
Age  ' 

1 

1-Terin 
^ormula   Cor 

istruction  Construction  Construction  ,  Constr\iction 

A 

A(«i 

o<" 

Qibi 

1 
30  ! 

011^0 

01164 

01089 

01280   ' 

01043 

1 
30  ! 

1 

OlOSt) 

00983 

01158 

01187 

01074 

1  1 

2 

01053 

00876 

01213   j 

01115 

01081 

•>    ! 

3 

01047 

00832 

01252 

01073 

01082 

3  1 

4 

01060 

00835 

01271 

01061 

01087 

4  1 

35 

01089 

00866 

01267 

01076 

01102 

35  • 

6 

01119 

00913 

01237 

01106 

01130 

6  ■ 

7 

01150 

00958 

01196 

01139 

01166 

7 

8 

01174 

01013 

01161 

01163 

01204 

8 

9 

01198 

01093 

01148   ' 

01183 

01234 

9    ; 

40 

01212 

01184 

0116S 

0120G 

01248 

40  : 

1 

01226 

01264 

01204 

01227 

01238 

1  ! 

2 

01231 

01310 

01248 

01240 

01210 

2 

3 

01225 

01296 

01284 

01240 

01176 

3 

4 

01198 

01238 

01295 

01212 

01148 

4 

45 

01162 

01170 

01263 

01159 

0113S 

45  ! 

6 

01129 

01119 

01198 

01105 

01146 

6 

7 

01120 

OHIO 

01128 

01072 

01162 

7 

8 

01139 

01152 

01083 

01082 

01189 

8 

9 

01193 

01234 

01092 

01151 

01230 

9 

50 

01278 

01341 

01174 

01205 

01285 

50 

1 

01382 

01457 

01309 

01401 

01363 

1 

2 

01494 

01560 

01469 

01537 

01462 

2 

3 

01605 

016J2 

01625 

01649 

01573 

3 

4 

01707 

01715 

01748 

01729 

016S3 

4 

55 

01795 

01784 

01024 

01790 

01784 

55 

6 

01871 

01856 

01873 

01847 

01863 

6 

7 

01940 

01936 

01915 

01912 

01927 

7  ! 

8  ' 

02012 

02020 

01971 

01999 

01993 

8  1 

9 

02095 

02103 

02063   i 

02106 

02076 

9 

60 

02200 

02194 

02189 

02224 

02193 

60  ! 

1 

02334 

02305 

02336 

02357 

02349 

1 

2 

02501 

02447 

02505 

02512 

02534 

2 

3 

02699 

02637 

02696 

02695 

02743 

3  ' 

4 

02924 

02875 

02912 

02904 

02971 

4 

65  ' 

03169 

03154 

03141 

03139 

03211 

65 

6 

03426 

03^61 

03382   i 

03402 

03453 

6 

7 

03697 

03778 

03653 

03697 

03701 

7 

8 

03992 

04094 

03968 

04028 

03974 

8 

9 

04327 

04420 

04345 

04397 

04293 

9 

1909.] 
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Table  12 — continxied. 


Government  Female  Annuitants  (1883)   Ultimate  Table. 


Comparison  of  the  values  of  qx,   hy  various  constructions. 


New  3IETHOD 

i 

spencer   

Age 

Age    2 

l-Tenu 
ormula    Coi 

istraction  Coi 
A 

istruction 

Al«' 

Construction  t3oi 

istruclion 

70 

04719 

01770 

04786 

•04805 

046S0 

70 

1 

05177 

05162 

05280 

05255 

05156 

1 

2 

05706 

05620 

05823 

•05752 

05715 

•> 

3 

06300 

06173 

06412 

•06300 

06340 

3 

■i 

06955 

06826 

070  J  2 

•06909 

07011 

4 

75 

07654 

07567 

07703 

•07586 

07706 

75 

6 

08393 

0S373 

08397 

•08324 

08415 

6 

7 

09160 

09207 

09141 

•09119 

09160 

7 

1   8 

0y977 

10043 

09951 

•09965 

09954 

8 

1   9 

10851 

10898 

10843 

•10862 

10814 

9 

i  80  , 

11803 

11798  ; 

11794 

•11821 

11759 

80 

1  ■■ 

12845 

12776   1 

12793 

•12853 

12803 

1 

j   2 

14011 

13881 

13876 

•13970 

13946 

2 

3 

15294 

15157   1 

15076 

■15184 

15 188 

3 

4 

16707 

16605   1 

16429 

•16521 

16530 

4 

85 

18216 

18197   ; 

18007 

•17988 

17973 

85 

6 

19832 

19^93   i 

19787 

•19573 

19551 

6 

7 

21506 

21627   ' 

21660 

•21263 

21282 

7 

'   8 

23246 

23286 

23518 

•23037 

23144 

8 

;   9 

24968 

24874 

25253 

•24820 

25099 

9 

!  90 

26641 

26537 

26797 

•26625 

27104 

90 

1   1 

28240 

28460 

28170 

•2S573 

29040 

1 

1   2 

29760 

30887 

29481 

•30809 

30920 

2 

3 

31416 

33975 

30927 

•33517 

32915 

3 

4 

33414 

37710 

32798 

•36806 

35231 

4 

95 

36103 

42138 

35456 

•40668 

38122 

95 

6 

39676 

47289 

39368 

•45139 

41581 

6 

7 

44474 

53174 

45085 

•50252 

45657 

7 

8 

50839 

59890 

53243 

•56035   ; 

50467 

8 

9 

59144 

67619 

64571 

•62552   1 

56229 

9 

100 

6980O 

76630 

79881 

•69930 

63301 

100 

1 

83256 

87277    1 

00000 

•78377 

72255 

1 

2    1 

00000    1 

00000 

•88229 

84000 

2 

3 

... 

1^00000    1 

1 

00000 

3 
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Table  13. 


Government  Female  Annuiiants  (1883)    lltimate  Table. 


Comparmn  of  the  Deviations  of  the  Expected  Deaths  from  the  Actual 
Deaths,   by  various  Constructions. 


1 

Age 

Actval 
Deaths 

Deviatios  :   Expected  mints 

AcTfAL  Deaths 

Age 

Spencer 

New  Method 

21 -Term 

Con- 

Con        1 

Con- 

Con- 

Formula 

struction 

struction  i 

struction 

stnic'lon 

•        1 

A 

A'«-'       1 

Oal 

C(6) 

30     ! 

2 

-       1 

-     -1 

.o 

+       -1 

-     -3 

30 

1     i 

+   2-1 

+   1-9 

+    2-3 

+    2-3 

+    21 

1 

2     ' 

2 

+      -3 

+      -7 

+      '5 

+      -4 

2 

3 

3 

-      -4 

-     -9 

+      -1 

-     -3 

-      -3 

3 

4 

3 

—     "7 

+      -6 

4 

35 

5 

-  i'5 

—   2  2 

-    10 

-  re 

-    1-5 

35 

6 

5 

-   1-0 

-   1-7 

—      '5 

-    1-4 

-     -9 

6 

7 

3 

+    1-8 

+    1-0 

+    2-0 

+   1-7 

+    1-9 

7 

8     ' 

6 

-      -4 

-    1-2 

—     "5 

-   1-2 

-      -3 

8 

9 

2 

+    4-8 

+    4-2 

+   4-6 

+   3-6 

+   50 

9 

40 

13 

-   51 

-   5-3 

-   5-4 

-   5-1 

-  4-9 

40 

1 

9 

+      -3 

'2 

-1-      -1 

1 

2 

12 

-   1-7 

-   11 

-   1-6 

-   1-7 

-   1-9 

2 

3 

9 

+    2-5 

+   3-2 

+    3-1 

+    2-7 

-1-    2-1 

3 

•i 

12 

+    1-1 

+    1-6 

+    2-2 

+    1-3 

+      -6 

4 

45 

17 

-  2-5 

-  2-4 

-   1-2 

-  2-5 

-  2-8 

45 

6 

21 

-  50 

-   5-2 

-  4-0 

-   5-4 

-   4-8 

6 

7 

13 

+   4-7 

+   4-5 

+   4-8 

-f   3-9 

+    5-3 

7 

8 

14 

+    6-1 

+    6-3 

+    5-1 

-1-    5-1 

-f    6-9 

8 

9 

26 

-  2-6 

-   1-8 

-  4-6 

-  3-5 

-   1-9 

9 

50 

22 

+    5'6 

+    7-0 

+    3-4 

+    5-3 

-1-    5-8 

50 

1       1 

37 

-  40 

—  22 

-   5-8 

-   3-6 

-  4-5 

1 

'       2 

43 

-   31 

-   1-4 

-   3-8 

-   2-0 

-   4-0 

2 

3 

51 

-   4-3 

-  2-9 

-   3-7 

-   30 

-   52 

3 

■i 

59 

—  2'2 

-   1-9 

-     -8 

-   1-4 

-   3-0 

4 

55 

57 

+   9-1 

+   8-7 

+  10-2 

+   8-9 

+    8-7 

55 

6 

83 

-   6-2 

-  6-8 

-  61 

-   7-2 

-  6-5 

6 

7 

86 

+      -8 

+     -6 

-     -3 

—     "5 

+       2 

7 

8 

90 

+    8-3 

+   8-7 

+    6-3 

-1-   7-7 

+  7-4 

8 

9 

123 

-12-4 

-11-9 

-14-1 

-11-8 

-13-4 

9 

60 

138 

-13-8 

'    -14-2 

-14-5 

-12-5 

-14-2 

60 

1 

116 

+  24-9 

+  23-2 

+  250 

-f26-3 

+  25-8 

1 

2 

157 

+    3-6 

.    +      -1 

+    3-9 

+    4-3 

-1-    5-7 

2 

3 

182 

+      "5 

-   3-7 

+      -3 

+      -2 

-1-    3-5 

3 

4 

209 

+    2-9 

-     -6 

+   2-0 

+   1-5 

+    6-3 

4 

65 

258 

-17-2 

-18-3 

-19-3 

-19-5 

-14-0 

65 

'       6 

254 

+  15-4 

+  18-1 

+  11-9 

-t- 13-5 

-t-17'5 

6 

i       7 

317 

-19-0 

-12-5 

-22-5 

-19-0 

-18-7 

7 

'       8 

353 

-25-8 

-17-4 

-27-7 

-22-8 

-27-3 

8 

9 

343 

+  16-4 

+  24-2 

+  17-9 

+  22-3 

+  13-6 

9 
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Table  13 — rontinued. 


Goremment  Female  Annuitants  (1883)   Ultimate  Table. 

Comparison  of  the  Deviations  of  the  Expected  Deaths  from  the  Actual 
Deaths,  by  mriovs  Constnictions. 


Actual 
Dealks 

Deviatios  :  Expected  mixcs 

AcTTAi.  Deaths 

A.e  ; 

Age 

Spencer 

Xew  Method 

il-Tcrm 

Con- 

Con- 

Con- 

Cvn- 

Formula 

stniction 

strnction 

stmctJou 

stmction 

A 

A- 

C"" 

C&' 

70 

396 

-     -9 

+    3-3 

+    4  7 

-   63 

-  4-2 

70 

1 

401 

+  2S-3 

+  270 

+  36-8 

+  34-7 

+  26-5 

1 

2 

432 

-33-4 

+  26-4 

+  42-9 

+  371 

+  36-1 

2 

3 

518 

-20-0 

-300 

-111 

-20-0 

-16-8 

3 

4 

532 

-   4  2 

-140 

+    2-3 

—  7'7 

4 

75 

592 

-398 

-461 

-36-3 

-44  7 

-361 

75 

6 

567 

-  3-6 

-  4-9 

-  3-3 

-  8-2 

-  21 

6 

7 

548 

-h20-4 

+  23  3 

+  19-2 

+  17-8 

+  20-4 

7 

8 

565 

-r     41 

+    7-9 

+   2  6 

+   3-4 

+   2-8 

8 

9 

562 

-r     1-S 

+   4-3 

+   1-4 

+   2-4 

-      1 

9 

'    80 

549 

-f   1-6 

-r    1-3 

+   11 

+   2-3 

-     -6 

SO 

1 

558 

-260 

-28-8 

-281 

-25-6 

-27-7 

1 

2 

479 

4- 220 

+  17-4 

+  17-2 

+  206 

+  19-7 

2 

3 

481 

-11-5 

-15-7 

-18-2 

-14-9 

-14-7 

3 

4 

399 

-31-2 

-  2S-6 

+  24-0 

+  26-4 

+  26-6 

4 

85 

404 

-131 

-13-5 

-17-6 

-18-0 

-18-3 

85 

6 

342 

-  3-7 

-   2-6 

-  4  4, 

-  81 

-  8-5 

6 

7 

299 

-12  5 

-10-9 

-10-5 

-15-8 

—  15-5 

/ 

8 

210 

-26-6 

-271 

+  29-4 

+  24-5 

+  25-6 

8 

9 

208 

-11-2 

-120 

-  90 

-1-2-4 

-10-2 

9 

90 

160 

-   b-4 

-   90 

—   75 

-    S-5 

-   5-8 

9<3 

1 

115 

-  4  G 

-   3  7 

-  4-9 

-    3  3 

-   1-5 

1 

2 

72 

+    6-9 

^   9-9 

-r     61 

-    9-6 

+   99 

2 

3 

63 

-  3-6 

+    1-2 

-   4-5 

-      -3 

-    -s 

o 

4 

39 

-r    1-5 

+   6-6 

—      ■( 

-    55 

-    36 

4 

95 

31 

-   2-8 

+   1-9 

-   3-3 

-      -7 

-   1-3 

95 

6 

12 

+    6-6 

^10-2 

-r     65 

-    9-2 

-r      ~b 

6 

7 

18 

-  2-9 

-     -1 

-   2-7 

-     -9 

-   2-5 

1 

8 

9 

-     -9 

~      -6 

—     -5 

—     -9 

8 

9 

4 

^       l 

-    1-1 

—      '5 

-      -4 

-      1 

9 

100 

-    21 

-    2-3 

-    2-3 

-    21 

-    1-9 

100 

1 

2 

+      "5 

^      -6 

-    1-0 

-      -4 

—      -2 

1 

2 

+    10 

-r      1-0 

-      -9 

-    -s 

2 
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Table  U. 


Government  Female  Annuitants  (1883)   Ultimate  Table. 


Comparisan,  in  Age  Groups,  of  the  Deviations  of  the  Expected  Deaths 
from  the  Actual  Deaths,   by  various  Constructions. 


Deviations 

Aae 
Group 

Coustniction 

Actual 
Deatlis 

Tositivfi 

Kejjative      ' 

Total 

30  to  49 

A 

177 

230 

22-6 

45-6 

A'«' 

,, 

25-5 

19-2 

44-7 

C<"' 

,, 

21-2 

227 

43-9 

C(W 

„ 

24-4 

19-6 

44-0 

Spencer 

" 

23-4 

20-3 

43-7 

50  to  69 

A 

2,978 

90-6 

93-8 

184-4 

1 

AM 

,, 

80-9 

118-6 

199-5 

C«" 

„ 

90-0 

103-3 

193-3 

C"-' 

„ 

94-5 

110-8 

205-3 

Spencer 

" 

87-5 

108-0 

195-5 

70  to  90 

A 

9,202 

166-6 

187-5 

3541 

A(«) 

,, 

181-6 

146-0 

327-6 

C(«» 

,, 

175-5 

183-9 

359-4 

CI'') 

„ 

lo7-7 

160-6 

318-3 

Spencer 

" 

169-4 

154-9 

324-3 

91  to  end 

A 

365 

34-4 

4-8 

39-2 

A*°' 

„ 

17-1 

15-9 

33-0 

C  (« 

„ 

29-1 

4-2 

33-3 

C(^) 

„ 

23-9 

7-1 

31-0 

Spencer 

" 

18-7 

14-8 

33-5 

Whole  Table 

A 

12,722 

314-6 

308-7 

623-3 

A(«) 

,, 

305-1 

299-7 

604-8 

Ci«) 

„ 

315-8 

314-1 

629-9 

Ci*' 

„ 

300-5 

298-1 

598-6 

Spencer 

" 

299-0 

298-0 

597-0 
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On  an  Approximate  Method  of  Valuation  of  Whole-Life 
Assurances,  grouped  according  to  attained  ages,  icith 
allowance  for  Selection,  on  the  basis  of  0-^^-  Mortality. 
By  E.  H,  Browx,  F.I.A.^  of  the  Prudential  Assurance 
Company,  Limited. 

[Eead  before  the  Institute,  25  Januaiy  1909.] 

JLHE  presentation  in  November  1905,  of  three  papers  on 
"  methods  of  valuation  with  allowance  for  selection  ''  {J.I. A., 
vol.  xl,  pp.  1,  15,  42)  might  well  be  considered  to  have  left  room 
for  no  further  word  on  the  subject.  Any  attempt  to  produce  a 
new  method  merely  to  achieve  an  equal  degree  of  accuracy  would 
undoubtedly  be  presumptuous,  for  Mr.  King's  method  affords 
absolute  accuracy,  Mr.  Diver  follow  s  with  a  microscopic  error  of 
j69  on  a  reserve  of  more  than  £3,000,000,  and  Mr.  Ackland 
closes  the  series  with  a  larger  but  still  relatively  insignilicant 
error  of  j61,183  on  a  total  reserve  of  upwards  of  £13,500,000. 
It  is  also  shown  that  in  both  Messrs.  Ackland's  and  Diver's 
methods,  the  error  may  be  expected  to  be  always  less  than 
•01  per-cent. 

The  practical  application  of  all  three  methods  involves,  however, 
a  departure  from  the  familiar  system  of  classifying  Avhole-life 
assurances  according  to  attained  ages,  w^th  the  loss  of  all  the 
advantages  attaching  to  that  system.  This  will  be  viewed  by 
many  with  regret,  and  was  especially  referred  to  by  Mr.  Lidstone 
and  Mr.  R.  P.  Hardy  in  the  subsequent  discussion.  Their 
remarks,  together  with  Mr.  Ackland's  cordial  expression  of 
goodwill  to  '^  other  workers  in  this  field  "  led  me  to  consider  the 
subject  from  the  standpoint  of  a  grouping  according  to  attained 
ages  without  any  sub-grouping  according  to  duration. 

The  total  select  reserve  at  any  one  attained  age  may  be 
analyzed  as  follows  : 

If  we  employ  the  symbol  S^  to  denote  the  sum  assured  on  a 
group  of  lives  at  valuation  age  (?/),*  the  assurances  having  been 
effected  t  years  ago  at  age  {y  —  t),  then  the  total  select  reserve  on 


*  Note. — It  has  been  found  advisable  to  denote  tbe  attained  age  by  y,  in 
order  to  avoid  confusion  when  referring  to  Messrs.  Ackland's  and  Diver's  papers, 
where  x  denotes  the  entry  age. 
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all  policies  existing  on  lives  of  the  same  present  age  {y)  may  be 
represented  by 


t  =  \0 


and  equating  this  expression  to 


t=0  '  t=Q 


uc  can  then  tiud  values  for  t'  and  t" .  The  values  thus  found 
^viIl  lie  between  0  and  10,  and  uill  be  the  weighted  average 
durations  of  the  sums  assured  and  premiums  respectively.  They 
will,  of  course,  bear  no  relation  to  the  exact  average  durations  of 
the  assurances. 

The  similarity  of  this  problem  to  that  so  successfully  solved 
by  Mr.  Lidstone  is  well  marked,  and  it  would  be  difficult,  even 
if  desirable,  to  depart  fi'om  the  lines  of  his  investigation.  The 
tirst  step  therefore  will  be  to  examine  the  form  of  the  curve  for 
«[y_r+;  considered  as  a  function  of  t. 

The  curve  followed  by  r7^„_,-+,  is  obviously  the  same  as  the 
curve  of  ^-y_r+i  {J.I. A.,  vol.  xl,  p.  43),  since 

^'■Ly-fl+i^^'^i/'^  'Pj'-C+t 

Mr.  Ackland  has  j^rovided  tables  of  (^  .r-+/  on  the  basis  of  the 
Ql^l  Table  at  2i  and  3  per-cent  interest,  and  selected  values  of 
this  function  are  arranged  in  the  form  of  ^-,,_r+i  in  Table  I. 

Values  of  the  ratio  [^-"~^-+'  i  are  2:iven  in  Table  II. 

This  particular  ratio  has  been  selected  as  it  affords  a  means 
of  compa.-ison  with  the  similar  table  in  Mr.  Diver's  paper, 
J.I. A,  vol.  xl,  p.  16.  It  is  interesting  to  note  that  by  the  use  of 
attained  ages  instead  of  entry  ages,  the  "  constancy  in  the  terms 
corresponding  to  each  value  of  t  greater  than  1  "  disappears,  and 
the  ratio  decreases  as  (y)  increases  for  all  values  of  t,  thus 
cuntirming  Mr.  Diver's  conclusion  that  "  we  miirht  more  closelv 
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express  the  relation  between  the  functions  by  an  equation  of  the 
form 

where  X^  and  Y^  are  independent  of  d'.^' 

I  venture  to  think  that   the   feature  noticed   by  !Mr.  Diver  is 
accidental  and  possibly  arises  from  the  fact  that  the  ratio 


involves  annuity-values  at  two  different  ages,  whereas  in  the  ratio 

all  the  annuity-values  are  at  the  same  present  age  and  differ  only 
in  the  matter  of  selection. 

A  consideration  of  the  formula 

will  make  the  matter  clearer,  thus  : 


whereas 


Zt.]-Hi-/.,+i     U{io-/.-^'^.-i} 


(2) 


(3) 


It    will    be    seen    that    formula    (2)    is    influenced    by    the  ratio 
ir^  /'  ^^'^^^^6  formula  (3)  is  free  from  this  disturbing  element. 

In  the  course  of  the  present  investigation  it  was  noticed  that 
the  curve  of  ^-„_,-+,  bears  a  striking  resemblance  to  the  curve 
of  ft  vi\\eve  ft  =  m{10  —  t)-  +  m'(c'y  and  is  one  of  the  functions 
employed  in  the  graduation  of  the  0-^-  Table. 

The  values  of  this  function  are  given  in  Table  III,  and  are 
followed  by  the  ratios  ft-^f.  These  ratios  closely  follow  the 
ratios  of  <^-„_,3+,^-<^[-„_in.,.i,  and  similar  results  were  observed 
when  the  divisor  was  replaced  by/o  and/o  respectively. 
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The  relation  between  ft  and  ^-„_,-+,  may  be  more  clearly 
demonstrated  by  the  application  of  Mr.  Ackland's  formula 

^^.:+,=  A,  +  B,o-4-C,c^-'- (4) 

which  may  be  written 

^r„_,3+,  =  A,  +  BV^  +  CV-^ (5) 

where  B'^  =  B^c"^  and  C'^  =  C^c~*^ 

Values  of  tbe  accented  functions  are  given  in  Table  IV,  the 
values  of  A^,  B^  and  Cf  being  already  published  in  vol.  xl  at 
the  foot  of  the  tables  of  ^[x'+t  o^  pages  60  to  69. 

Table  V  contains  the  values  of  the  ratios  of  the  accented 
constants  to  ft.  It  will  be  seen  that  Af^ft  is,  for  all  practical 
purposes  constant,  B'^^/v  and  C't^ft  are  not  so  regular,  but  do 
not  vary  to  any  great  extent,  and  it  is  thought  tbat  the  variation 
is  sufficientlv  slight  to  justify  the  assumption  that 

<^^,_,]+,=/r[a  +  /3c^  +  7^'-"} (r.) 

where  a,  /3  and  y  are  derived  from  the  values  given  in  Table  V. 
Fairly  close  results  were  obtained  by  the  use  of  the  Arithmetic 
Means  of  At-^ft  and  Wt-^ft  respectively,  together  with  one-half 
of  the  Arithmetic  Mean  of  C't-^ft,  the  values  being 


a 

/8 

-7 

2^  per-cent   . 

.     56-470 

•2910 

•0001272 

3 

.     50-496 

•3125 

•0001526 

In  Table  VI  is  given  a  comparison  of  the  true  values  of 
^-„_r+r  with  those  derived  from  formulas  (5)  and  (6)  respectively. 

The  three  sets  of  values  appear  to  be  somewhat  divergent, 
thus,  when  /  =  0,  the  new  values  lie  between  the  true  values 
and  Mr.  Ackland's  values  up  to  age  40 ;  between  ages 
40  and  55  they  are  lowest  in  value,  and  at  about  age  60  they 
exceed  both  the  true  and  Mr.  Ackland's  values.  The  connection 
between  these  sets  is,  however,  well  marked.  Mr.  Ackland  points 
out  that  the  method  adopted  in  the  determination  of  the  constants- 
At,^t  and  C^  is  such  that  his  values  coincide  with  the  true  values 
at  the  initial  and  terminal  ages,  also  that  the  sum  of  the  twa 
series  is  equal.  Therefore  his  curve  must  cross  the  true  curve  at. 
some  intermediate  point  or  points. 


I 
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An  examination  of  the  tables  in  vol.  xl,  p.  60,  et  seq.,  shows 
that  his  values  are  slightly  in  excess  up  to  about  age  40^  and  then 
drop  below  the  true  values  until  age  60. 

The  error  introduced  by  the  use  of  formula  (6)  instead  of 
formula  (5)  depends  on  the  individual  errors  caused  by  the  use 
of  a  xft,  /3  xff,  and  y  xft  instead  of  A^;,  B',;  and  C'c  respectively, 
thuS;  if 

Ei  =  ax/^-A^ 

then  the  total  error  at  any  given  age  and  duration  will  be 

Ei  +  E.c^  +  Eac^i/ 

The  special  values  adopted  for  A,  B  and  C  are  such  that  for 
each  of  the  hrst  live  years  of  duration,  Ej  and  E3  are  positive, 
while  E2  is  negative,  at  both  rates  of  interest.  It  therefore  follows 
that  the  total  error,  which  is  negative  at  the  youngest  age,  will 
increase  numerically  with  the  age  until 

^{E.  +  E,c2'  +  E3c2^}=0 

^.e.,  until  y  =  lop:(-E.)-logE3-Iog2 

log  c 

The  error  will  then  decrease  numerically,  passing  through  zero 
before 

log(-E,)-logE3 
logc 

i.e.,  between  7  and  8  years  after  reaching  its  maximum  point. 

After  this  point  the  error  becomes  positive,  and  increases, 
but  Table  VI  shows  that  it  does  not  attain  any  great  magnitude, 
even  at  age  60,  which  may  fairly  be  treated  as  the  limiting 
age  for  new  assurances. 

The  ages  at  which  the  maximum  negative  errors  occur,  are 
given  in  Table  VII,  together  with  the  errors  at  those  ages. 

Since  the  curve  of  ft  is  practically  identical  with  that  of 
^ly-t]^t}  we  possess  a  system  of  weights  which  may  be  employed 

VOL.    XI.III.  p 
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in  the  determination  of  the  weighted  average  duration  of  the 
sums  assured  and  premiums  respectively,  in  the  same  Avay  as 
!Mr.  Lidstone's  Z  enables  us  to  deternaine  the  average  maturity 
age  of  a  group  of  endowment  assurances. 

In  its  present  form  ft  is  too  cumbersome  for  practical  use,  but 

we    mav    equally     well     employ     the    values    of     —ft*  where 

;?i  = -000,04:0,955.     These  values  are  as  follows  : 


t 

0 

1 

2 

3 

4 

5 

G 

7 

s 

9 

10  and 
over 

127 

87 

66 

49 

36 

25 

16 

9 

4 

1 

0 

1 

Dealing  with  the  sums  assured  under  a  group  of  policies  at  a 

given  attained  age  (y)  as  in  equation  (1),  if  the  sum  assured  be 

weighted  as  suggested,  we  have 

t=y 
SoXKo+S,xK,+  .  .  .  +SaxK9+(2  S^)(zero) 

, "^ =K, 

/=o 

Then,    t'    having    been    determined,    correct    to    one    place    of 
decimals,  bv  the  inverse  use  of  the  table  of  K      i  (Table  XVI), 

20 

we  may  calculate  the  value  of  A[j,_,r;+^/. 

The  same  course  may  be  followed  for  the  net  premiums,  and 
the  values  of  A-„_,/n.,'  and  «;-„_,'/-„+,"  thus  obtained  may  be  used 
to  determine  an  approximation  to  the  liability.  This  may  be 
termed  Method  A. 

We  may  also  employ  t'  for  both  sums  assured  and  net 
premiums  instead  of  /'  and  t'^  respectively,  calling  this  Method  B. 

An  alternative  method  for  the  determination  of  the  weighted 
average  duration  of  the  sums  assured  presents  itself  here,  for  if  we 
divide  the  total  weighted  premiums  by  the  total  sum  assured,  the 
quotient  thus  obtained  will  be  7r-„_,'-K,,,  whence,  by  inverse  entry 
in  tables  of  '7riy_f]Kf,  a  different  table  being  used  for  each  attained 
age,  we  may  determine  the  weighted  average  durations  of  the 
sums  assured. 

Thus  the  weighted  premiums  may  be  made  to  serve  a  double 
purpose,  being  used  to  ascertain  the  weighted  average  duration  of 

1 

*  As  ft  =  logu,Jcn,- log  u-.kt,  we  may  replace  the  symbol  — /«  by  Kj. 
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both  sums  assured  and  premiums.  This  is  practically  the  same  as 
weighting   the    sums   assured   with    '  ^■~'-  K^   and  the   premiums 

7rr„_<,] 

with  Kf  and  may  be  called  Method  C. 

At   3   per-cent  — ^—     varies  from  1-25  at  aire  20  to  1-47  at 

a^e  60j  thus  the  curve  of  K,-  is  replaced  by  another  curve  having 
higher  ordinates  throughout,  but  gradually  approaching  the 
original  curve  as  t  increases. 

The  effect  is  to  furnish  an  average  duration  for  the  sums 
assured,  smaller  than  the  true  average. 

The  function  K^  is  here  used  as  the  weight  per  £\  assured  ; 
in  practice  it  mav  be  used  as  the  weight  per  ^£100  assured,  as  in 
Table  XV. 

Practical  Application  of  Method. 

The  choice  of  data  on  which  to  base  a  valuation,  by  which  to 
measure  the  degree  of  approximation,  presented  some  little 
difficulty.  Mr.  King's  Model  Office  is  not  suitable  as  it  gives  the 
survivors  at  all  ages,  of  entrants  at  quinary  ages ;  whereas  what 
is  wanted  is  a  table  of  the  survivors  at  quinanj  ages,  of  entrants 
at  all  ages. 

It  was  thought,  however,  that  the  "  exposed  to  risk  "  given  in 
the  volume  of  Unadjusted  Data  of  the  0^^  Experience  would 
provide  data  which  might  be  accepted  as  a  substitute  for  the 
Model  Office  No.  2. 

Table  VIII  gives  a  summary  of  the  data  employed. 
Assuming  the  sum  assured  under  each  policy  to  be  £1,  the  total 
sum  assured  (at  age  50,  for  example)  was  ascertained  by  taking 
the  total  of 

Similarly,  the  total  premium  was  found  by  summing  the  products 

In  column  4  is  given  the  age  distribution  per-cent  of  the 
policies  in  force,  and  in  column  6  is  given  the  similar  information 
taken  from  Table  2  in  Mr.  King's  paper  on  "  Comparative 
Reserves''  {J.I.A.,  xxxvii,  p.  458). 

The  agreement  between  the  two  columns  is  fairly  close,  and, 
it  is  thought,  justifies  the  course  adopted. 

In  Table  IX  is  given  a  summary  of  a  detailed  valuation 
on  the  basis  of  0-^^^  Mortality  with  interest  at  3  per-cent.     The 

p  2 
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values  of  the  sums  assured  and  net  ])remiums  are  followed  by 
their  average  durations^  ascertained  by  dividing  the  value  of  the 
sum  assured  and  net  premiums  by  the  sums  assured  and  net 
premiums  respectively,  thus  obtaining  A|-„_^-]+,,  and  fF|-„_/-'j+,,/  from 
which  the  values  of  t'  and  t'^  were  readily  found. 

The  effect  of  Aveighting  the  sums  assured  with  K;-  and 
7r|-„_,]K,'  and  the  net  premiums  with  K^,  is  shown  in  Table  X. 
A  comparison  of  column  3  in  Table  IX  with  columns  5  and  7  in 
in  Table  X,  also  of  column  5  in  Table  IX  with  column  9  in 
Table  X,  shows  that  the  curve  of  ft  closely  represents  the  curve 
of  f7[y_/]+,  for  all  values  of  7j,  so  far  at  least  as  this  particular 
distribution  of  assurances  is  concerned. 

As  might  be  expected,  the  error  which  is  practically  non- 
existent up  to  age  30,  increases  until  about  age  55,  and  then 
diminishes. 

Approximate  valuations  have  been  made  according  to  Methods 
A,  B  and  C,  and,  as  affording  an  interesting  comparison, 
Mr,  Ackland's  method  has  also  been  applied,  the  results  being 
given  under  Method  D. 

Summaries  of  these  valuations  are  given  in  Table  XL 

The  net  liabilities  obtained  by  Methods  A  and  B  are  in  excess 
of  the  true  liability  by  about  "05  per-cent  and  'l?  per-cent. 
respectively. 

Method  C  furnishes  a  net  liability  too  small  by  about 
•01  per-cent,  a  result  very  similar  to  that  obtained  by  Metliod  D. 

In  considering  the  practical  application  of  Methods  A,  B 
and  C,  it  is  evident  that  method  B,  although  the  least  accurate, 
is  most  easy  to  apply.  It  is  certain  to  give  a  net  liability  in 
excess  of  the  true  liability,  even  when  reversionary  bonuses  are 
included  in  the  valuation. 

It  would  serve  no  good  purpose  to  increase  the  amount  of 
tabular  matter  by  tables  of  estimated  reversionary  bonus,  but 
it  may  be  of  interest  to  state  that  the  inclusion  of  simple 
reversionary  bonuses  at  the  rate  of  £1  per-cent  per  annum,  declared 
quinquennially,  reduced  the  errors  under  Methods  A  and  B 
to  '01  per-cent  and  '1  per-cent  respectively  and  increased  the 
negative  error  under  Method  C  to  -04  per-cent. 

Mr.  Ackland's  method  has  the  great  advantage  of  remaining 
practically  unaffected  by  the  inclusion  or  exclusion  of  reversionary 
bonuses. 

An  examination  of  Table  XII,  giving  the  details  of  the 
total  error  of  £687  under  Method  B,  shows  that  an  increase  in  the 
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•average  entiy  age  adversely  affects  the  method  and  seems  to 
demonstrate  that  a  system  of  weights  based  on  the  value  of 
^-u-r+i  st  a  higher  age^  say  about  40,  would  furnish  the  means  of 
effecting  a  closer  approximation  to  the  true  liability. 

It  would,  however,  depend  on  the  circumstances  of  any 
individual  Office  to  determine  whether  or  no  such  a  course  would 
be  advisable. 

Expected  Claims. 

It  is  customary  to  read  in  office  reports  that  "  The  claims  by 
death  were  well  within  those  expected  according  to  the  table 
of  mortality  employed  in  the  valuation  ",  but  it  has  been  pointed 
out,  I  believe,  by  Mr.  Manly,  that  such  a  statement  conveys 
no  more  than  an  indication  that  the  company  in  whose  report  it 
appears,  is  transacting  an  increasing  business  and  is  calculating 
the  expected  claims  on  the  basis  of  an  aggregate  mortality  table. 

It  is  possible  that  such  statements  would  be  less  frequently 
made  if  the  expected  claims  were  calculated  on  a  select  basis, 
although  it  is,  of  course,  obvious  that  the  mortality  experience  of 
some  offices  must  be  more  favourable  than  the  select  mortality  of 
the  combined  experience  of  the  60  offices  which  contributed 
to  the  data  for  the  0-^^-  Table. 

In  the  case  of  a  valuation  conducted  on  the  lines  of 
methods  A  and  B,  we  have  a  ready  means  of  obtaining  a 
very  close  approximation  to  the  expected  claims.  Thus,  assuming 
the  valuation  to  be  effected  as  at  31  December,  and  that,  on  the 
average,  the  policies  are  issued  on  the  30  June,  then  the  expected 
claims  will  be 

f^  jj-  \  -i: +1  pSjf  +  iS^ 
"  2 

where  qS^  and  iS^  represent  the  sums  assured  at  the  beginning 
and  end  of  the  year  respectively. 

^Ve  have  /Xj,_r^,  =  A<  +  B^c^ 

also  /Xy  =  A,o4-B,ocy 


whence  c^  = 


f^ii  —  A.  in 

Bin 


T>  "p 

therefore  y^.^_,_^,  =  A^-A,oTT^  +  jr^/t^ 

=  A/'  +  B/Vi/ 
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The  successive  values  of  A''^  and  B"^  are  given  in  Table  XIIL 
Again  fiy-fi-„_r+i  =  ( 1  -  B"/)yci^  -  A"t 

and  it  was  found  that  , 

-  ifJ-y  —/^j'-c+t)  =  Gy/Xylfi 
■\vliere  G^  decreases  as  the  age  increases^  the  values  of  G^  being 
as  follows  : 

At  age  25         ...  ...         144. 

,r    35         140. 

„      45  136. 

„      55         131. 

If^  therefore^  the  sums  assured  at  each  successive  duration  in 
any  one  group  do  not  differ  greatly  from  each  other,  it  is  possible 
to  calculate  the  expected  claims  by  the  following  formula: 

?  =  )/  t  =  9 

Expected  claims  =  2   S//i„_i  —  7?iG^/i,,_i2  ^St 

t=o       '    -  '    -<=o 

That  is,  first  ascertain  the  expected  claims  according  to  the 
ultimate  table.  This  will  be  too  large  and  must  be  corrected  by 
the  deduction  of  the  sum  of  total  weights  multiplied  into  a  factor 
dependent  on  the  age  attained  and  independent  of  the  duration. 

In  the  practical  application  of  this  formula  to  the  data  given 
in  Table  YIII  it  was  considered  sufficient  to  use  one  value 
throughout  for  G^,  namely  140,  so  that  7?iGy  =  "0057337. 

The  expected  claims,  as  estimated  by  the  foregoing  method, 
are  given  in  Table  XIV,  as  are  also  the  true  expected  claims, 
based  on  0^  and  0 -^^  mortality.  It  Avill  doubtless  be  considered 
that  the  approximate  values  are  sufficiently  close  to  the  true 
expected  select  claims  for  all  practical  purposes. 

On  the  other  hand,  the  expected  claims  based  on  0-"^  aggregate 
mortality,  with  an  error  in  excess  of  2J  per-ceut  cannot  be 
considered  satisfactory,  especially  when  it  is  remembered  that 
the  data  with  which  we  are  concerned  assumes  a  stationary  rate 
of  new  business  and  is  exclusive  of  reversionary  bonus  additions. 
It  is  therefore  safe  to  assume  that  the  error  would  be  increased  in 
the  case  of  any  representative  office. 

Preparatiox  of  Data  tor  Yaluatigx. 

As  the  method  of  weighting  the  sums  assured  or  premiums  is 
such  that  the  weight  varies  Avith  the  duration,  it  follows  that  the 
same  policy  will  not  have  the  same  weight  at  any  two  valuation 
periods. 
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If  the  period  during  which  the  weights  are  in  operation  were 
unhmited  we  should  be  faced  with  an  insuperable  difficulty,  but 
the  limitation  of  the  period  to  ten  years,  renders  it  possible  to 
devise  means  of  adjustment  that  can  be  used  without  entailing 
too  much  additional  labour. 

It  will  be  sufficient  to  describe  the  course  to  be  adopted  in 
the  case  of  an  annual  valuation  with  a  continuous  system  of 
classification  by  means  of  class  books,  combined  with  the  card 
system,  as  all  other  systems  are  but  modifications  of  this. 

AVhenever  a  policy  is  dealt  with,  either  at  time  of  issue  or  bv 
discontinuance  at  any  subsequent  period,  the  appropriate  value  of 
(sums  assured)  x  K^,  see  Table  XV,  must  be  recorded  on  the  card 
(as  the  record  is  merely  temporan,-  it  may  be  made  in  pencil  and 
erased  when  the  card  has  been  dealt  with). 

Thus,  if  a  policy  were  discontinued  during  the  first  year,  the 
weight  to  be  recorded  would  be  (sum  assured)  x  Kq.  If  it  were 
revived  in  the  third  year  of  duration,  the  weight  would  be 
(sum  assured)  x  Ko  and  not  the  weight  used  at  date  of  lapsing. 

In  order  to  record  the  weights  in  the  class  books  it  will  be 
necessary  to  increase  the  columns  in  the  existing  valuation  class 
books  by  one  to  be  headed  Kf,  which  will  be  used  only  when  the 
particulars  of  a  policy  of  less  than  ten  years  duration  are  being 
entered. 

Also  a  new  set  of  class  books  for  weights  will  be  required, 
one  for  "  weights  discontinued^',  and  another  for  "  weights  issued 
and  revived.^'  The  ruling  of  the  pages  as  shown  below  will  be 
the  same  in  both  books. 


Class  Book  for  AVeights,  1909. 
Dismntirmed  by  Lapsing,  Suirender,  or  Death.  Attained  Age. 


Date 

DCKATIOX 

Total 
Weights 

0 

1         2 

3          4          5 

6 

7 

8          9 

1 

The  cards  will  first  be    dealt  with    in    the    usual    wav,  the 
particulars  being  entered   in  the  valuation  class   looks.      They 
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will   then  be  sorted    into  two  groups — durations    0    to    9,    and 
durations  10  and  over. 

The  group  containing  durations  0  to  9  will  then  be  sorted 
according  to  attained  ages,  and  each  sub-group  Avill  be  finally 
sorted  according  to  durations,  the  total  weight  at  each  duration 
being  entered  in  the  correct  column.  These  entries  will  then  be 
cross-cast,  the  total  being  entered  in  the  last  column  headed 
"  total  weights." 

A  check  on  the  accuracy  of  the  work  is  afforded  by  periodical 
comparisons  of  the  totals  in  the  weights  class  books  with  the 
corresponding  totals  in  the  valuation  class  books. 

In  the  valuation  the  totals  of  the  various  columns  in  the 
valuation  class  books,  including  the  column  headed  K#,  will  be 
entered  on  the  valuation  schedules  in  the  usual  way,  and  K<  will 
be  dealt  with  in  exactly  the  same  way  as  Mr.  Lidstone's  Z.  This 
stage  therefore  calls  for  no  further  remark. 

After  the  net  liability  has  been  ascertained  and  the  heavy 
work  of  the  valuation  has  been  completed,  there  will  be  ample 
time  to  adjust  the  total  weights  on  policies  in  force  at 
31  December. 

It  will  be  seen  that  if  there  were  no  new  business,  the  total 
weights  would  diminish  year  by  year,  and  would  disappear  after 
ten  years,  thus  differing  from  the  Z  method,  and  Mr.  Ackland's 
method,  wherein  the  weights  remain  constant  so  long  as  they  are 
in  operation.  The  annual  change  can  be  readily  effected  by 
means  of  the  class  books  for  weights  and  Schedule  A. 

The  first  line  of  Schedule  A  will  have  been  already  copied 
from  the  last  line  of  the  corresponding  Schedule  A  of  the 
preceding  year. 

Line  2  will  be  entered  from  the  class  book  for  Aveights, 
''  new  business  and  revived." 

Line  4  will  be  entered  from  the  class  book  for  "  weights 
discontinued.^' 

Line  5  contains  the  weights  on  policies  in  force  at  31 
December,  and  the  entry  in  the  line  headed  "total  w^eights"  must 
agree  with  the  value  of  K;;  on  the  "  in  force  "  valuation  schedule. 

The  multiplying  factors  printed  on  line  6  are  the  successive 
values  of  K^+iH-K;;. 

These  are  employed  as  follows :  The  figures  in  line  5, 
duration  0,  represent  the  (sums  assured  at  duration  0)  x  Kq  ; 
if  therefore  we  divide  this  amount  by  Ko  we  obtain  the  sums 
assured  at  duration  0,  as  at  31  December  1908,  which  become  the 
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sums  assured  at  duration  I,  as  at  1  January  1909,  and  must 
therefore  be  weighted  with  Ki .  It  is,  of  course,  unnecessary  to 
perform  these  opei'ations  in  detail.  We  therefore  multiply  any 
given  weight  by  the  ratio  K^^.i-=-K^,  placing  the  product  under 
the  heading  of  duration  [t  +  l)j" 

If  the  valuation  were  quinquennial  instead  of  annual,  the 
multiplying  factor  would  be  K^+^-^K^,  the  product  would  be 
placed  under  heading  "duration  (^  +  5)  ",  and  all  weights  of  more 
than  five  years  duration  would  be  written  off,  in  the  same  way  as 
the  Aveight  for  duration  9  is  written  off  in  the  example  given. 

Line  7  of  Schedule  A  will  now  be  ready  to  be  transferred  to 
line  1  of  the  succeeding  year's  Schedule  A,  at  the  next  higher  age. 

These  schedules  are  used  in  determining  the  expected  claims, 
for  the  mean  values  of  the  weighted  sums  assured  is  one-half  of 
the  sum  of  the  "  total  weights  "  given  on  lines  1  and  5,  as  shown 
at  foot  of  the  specimen  Schedule  A. 

The  proposed  method  appears  to  possess  the  following 
advantages : 

(1)  It  affords  a  means  of  comparison  between  the  weighted 

average  durations  at  the  successive  attained  ages. 
It  is  also  probable  that  the  weighted  average  duration 
at  any  one  attained  age  would  not  vary  to  any  great 
extent  from  the  corresponding  duration  at  the 
preceding  valuation.  We  therefore  have  a  powerful 
check  on  the  accuracy  of  the  work  during  the 
intervaluation  period. 

(2)  The  actual  work  of  the  valuation  is  very  little  more 

than  that  of  a  valuation  by  an  aggregate  table. 

(3)  The  weights  are  so  few  in  number  as  to  be  readily 

recorded  on  the  cards  without  reference  to  any  table. 

(4)  It  is  not  necessary  to  transfer  all  the  particulars  of 

each  policy  from  one  duration  to  the  next  duration 
each  year.     The  weights  alone  requiring  adjustment. 

(5)  The  labour  involved  in  the  preparation  of  Schedule  A 

is  not  heavy  and  it  can  be  performed  at  any 
convenient  time. 

(6)  The  fact  that  the  working  of  the  method  is  arranged 

on  a  system  of  double  entry  is  a  sufficient  guarantee 
of  accuracy.  If,  by  chance,  a  small  error  occurred, 
it  would  have  but  little  effect  on  the  average  duration, 
and  would  be  automatically  reduced  each  year,  finally 
disappearing  at  duration  10. 
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Table  I. 


Tables  of  ^^-n+t. 

21  per-cent. 

>/ 

DURATIOS    i 

y 

01234           5           6789 

30 

40 
50 
60 

•3098    -2167    .1623 
•3496    ^2486    -1855 
•4411    •3211    ^2384 
■5977    -4433     3294 

•1214    ^0882 
•1376   ^0988 
•1745    ^1233 
•2392    ^1676 

•0611    -0387 
•0670   ^0422 
•0823    •OSIO 

•1115  •oess 

•0217 
•0233 
•0274 
•0368 

•0097    -0026 
•0103    -0025 
•0119    ^0029 
•0161     0041 

30 
40 
50 
60 

3  per-cent. 


Dlp.atiox  t 

y 

y 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

30 

•2841 

■1989 

•1492 

•1116 

•0815 

•0561 

•0359 

■0204 

•0092 

•0022 

30 

40 

•32^2 

■2310 

•1724 

•1276 

■0918 

•0627 

•0392 

■0216 

•0096 

•0021 

40 

50 

•41-y: 

■3022 

■2246 

•1645 

•1164 

•0775 

•0485 

•0264 

■0118 

•(X)26 

50 

60 

■5683 

•4219 

•3136 

•2281 

•1598 

■1062 

■0652 

•0352 

■0151 

■0036 

60 

Table  II. 


Table: 


.s  of  ^_fl+<^^_i]+i         24  per-cent. 


Drp.ATioK 

y 

y 

0 

1 

2 

1 

3 

4 

5 

6 

7 

8 

9 

30 

143 

1- 

•749 

1 
•560 

•407 

•282 

1 
•179 

•100 

•045 

•012 

30 

!  40 

141 

!■ 

■746 

•553 

•397 

•270 

•170' 

•094 

■041 

•010 

40 

50 

1-37 

!■ 

742 

•543 

•384 

•256 

•159 

•085 

•037 

•009 

50 

60 

1-35 

1- 

•743 

•540 

■378 

•252 

■155 

•0S3 

•036 

•009 

60 

3  per-cent. 


1 

i  ^ 

DCP.ATIOS 

y 

0 

1 

2 

3 

4           5 

6 

7 

8 

9 

30 

1^43 

1- 

1    750 

•561 

•410      ^282 

•180 

•103 

•046 

■Oil 

30 

40 

1^40 

1^ 

i  -746 

•552 

■397      -271 

•170 

•094 

•042 

•009 

40 

50 

1-37 

1- 

■743 

•544 

■385       256 

•160 

•087 

•039 

•009 

50 

60 

135 

!• 

■743 

•541 

•379       252 

i 

•155 

■083 

•036 

•009 

60 
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Table  III. 


t 

ft  = 
m{\0-t}-  +  vi'ic'y 

ft^A 

0 

0052155 

1-450 

1 

0035862 

1-000 

2 

0026856 

-749 

3 

0020223 

•564 

4 

0014781 

•412 

5 

0010248 

•286 

6 

0006555 

•183 

7 

0003686 

•103 

8 

0001638 

•046 

9 

•0000410 

•Oil 

k[M] 


Table   IV. 


21  per-cent. 


t 

^t 

«; 

-c; 

0 

•2908480 

•0017440055 

00000156058 

1 

•1990825 

•0014698117 

00000163852 

2 

-1490889 

•0010777886 

(K30001 16957 

3 

-1127218 

•0007383970 

00000074981 

4 

-0825622 

-0004834054 

00000045558 

5 

•0570472 

-0003047560 

00000027243 

6 

-0367592 

-0001699290 

00000013284 

7 

-0209957 

•0000806211 

00000005150 

8 

•0095568 

-0000278998 

00000001081 

9 

•0024297 

-0000052012 

00000000007 

|[M] 


3  per-cent. 


t 

Aj 

«; 

-^'t 

0 

•2620055 

-0018212956 

•00000192572 

1 

■1786619 

•0015152049 

-00000183533 

2 

•1348070 

•0010910731 

-00000124567 

3 

•1020831 

•0007499850 

-00000079553 

4 

•0744858 

•0005031847 

•00000051243 

5 

•0521077 

•0003068858 

•00000027924 

6 

•0334942 

•0001753931 

•00000014595 

7 

•0188936 

•0000871461 

•00000006395 

8 

•0083601 

•0000359022 

•00000002508 

9 

•0020333 

•0000087106 

•00000000597 
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t 

i»(io-o- 

+  m\c'f 

Ot-^i]  2i% 

OtMJ  3  % 

t 

At^/t 

B'tH-/t 

-C'i^ft 

ki^ft    B',-/, 

-C'.-r-/, 

0 

1 

2 
3 

4 
5 
6 
7 
8 
9 

•0052155 
•0035862 
•0026856 
-0020223 
•0014781 
•0010248 
•0006555 
•0003686 
•0001638 
•0000410 

55^766 
55^513 

55-514 
55-739 
55-857 
55-667 
56-078 
56-961 
58-344 
59-261 

■3344 
•4099 
•4013 
•3651 
•3270 
•2974 
•2592 
•2187 
•1703 
•1269 

•0002992 
-0004569 
•0001355 
•0003708 
•0003082 
•0002658 
•0002027 
•0001397 
•0000669 
- -0000017 

50-236 
49-819 
50-196 
50-479 
50-393 
50-847 
51-097 
51-258 
51-038 
49-593 

•3492 

•4063 
•3709 
■3404 
•2995 
■2676 
■2364 
■2192 
■2125 

■0003692 
■0005118 
■0001638 
•0003934 
•0003467 
•0002725 
•0002227 
•0001735 
•0001531 
-0001456 

0 
1 

2 
3 

4 
5 
6 
7 
8 
9 

Table  YI. 

A  coinparison  heticeen  (l)  the  (rue  values  of  ^ij,-t]+t,   ($)  those  based 
on   Mr.    Adland's   formula    At  +  B' ((f  +  C tC~^ ,    (3)    those   based 
an  the  proposed  fwrnula  ft\a  +  (Sc^  +  yr") . 
0^"*^  3  per-cent. 


t 

Age  45 

Age  50 

Age  55 

Age  60 

t 

(I) 

(2) 

(3j 

(1) 

(2) 

(3) 

(1) 

(2) 

(3) 

(1) 

(2)  .  (3) 

0 

1 

2 
3 
4 
5 
6 
7 
8 
9 

•362 
•261 
•194 
•144 
•102 
•069 
•043 
•024 
•Oil 
•003 

•359 
•259 
•193 
•142 
•101 
•069 
•043 
•024 
•010 
•003 

•356 
•245 
•183 
•138 
•101 
•070 
•045 
•025 
•Oil 
•003 

•414 
•302 
•225 
■165 
■116 
'078 
•049 
■026 
■012 
■003 

•409 
•299 
-222 
•163 
•115 
-077 
-048 
-026 

•on 

•003 

•402 
•277 
-207 
•156 
•114 
•079 
•051 
•028 
•013 
•003 

•484 
•356 
•265 
•192 
•136 
-090 
-056 
•030 
•013 
•003 

•479 
•354 
•263 
•191 
•135 
-090 
•055 
•030 
•013 
•003 

•475 
•327 
■245 

•184 
•135 
•093 
•060 
-034 
•015 
•004 

•568 
•422 
•314 

-228 
-160 
•106 
•065 
•035 
-014 
-004 

•568    -582 
•422    ^400 
-314    -300 
•228    ^226 
•160    -165 
•106    -114 
•065    ^073 
■035    -041 
•015    -018 
-004    -005 

0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
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Table  YII. 

Slioicing  the  viaximnm  difference  heftveen 

/«{a  + /3r"  +  yr-"}  and  [A«  + B^  +  C>-''1 
Also  the  age  at  which  the  maximum  error  occurs. 


2i   PER-CEKT 

3    PER-CENT                                            1 

1 

t 

Age 

Difference 

Age 

Difference 

t 

0 

1 

2 
3 

4 
5 
6 
7 
8 
9 

53-9 
57-9 
57-8 
56-0 
513 
352 

-•01073 
-■03511 

-  ^02404 
-•00999 
-•00178 
+ -00074 

49- 
56^ 
55- 
53- 

47- 

4 
0 
8 

4 
6 

-•00675 
-•02778 
-•01816 
-00711 
-•00134 

0 
1 

2 

3 

4 
5 
6 

7 

8       1 
9 

Table  VIII. 


Data  used 

IN  Valuation 

Mr.  King's  Mod 

KL  Office  No.  -2 

Attained 
Age 

Slims  Assured 

Net  Premium 

Distribution  of 
Sums  Assured 

Attained  Ages 

Distribution  of 
Sums  Assured 

(1) 

(•2) 

(3) 

(4) 

(■') 

(6) 

20 

14,124 

187 

•82 

21-25 

1-38 

25 

76,475 

1,124 

4-44 

26-30 

5-07 

30 

157,288 

2,532 

913 

31-35 

8^83 

35 

212,673 

3,725 

12-35 

36-40 

11^26 

40 

235,021 

4,473 

13-64 

41-45 

12-45 

45 

233,980 

4,829 

13-58 

46-50 

12-63 

50 

214,702 

4,798 

12-47 

51-55 

12-08 

55 

183,289 

4,408 

10-64 

56-60 

10-91 

60 

147,357 

3,797 

8-56 

61-65 

9-34 

65 

109,326 

2,989 

6-35 

66-70 

7-39 

70 

72,351 

2,091 

4-20 

71-75 

5-02 

75 

40,489 

1,233 

2-35 

76-80 

2-53 

80 

18,258 

581 

106 

81-85 

■88 

85 
90 

5,849 
1,254 

196 
43 

}     ■" 

86  &  over 

•23 

Total 

1,722,436 

37,006 

100- 

100- 
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Table  IX 
Exact   Valuation  Sxuamary. 


3  per-cent. 


Sums  A 

SSrRED 

Net  Premilms 

AttaiDed 

Net 

Attained  ■ 

AgH 

Age 

{y) 

Value 

Average 
Duration 

Value 

Average 
Duration 

Liability 

iy) 

(I) 

(2) 

(3) 

(4) 

(5) 

(•i) 

(7) 

20 

4,607 

•9 

4,266 

•9 

341 

20 

25 

27,228 

1-6 

24,491 

1-5 

2,737 

25 

30 

61,438 

2-8 

52,226 

2-6 

9,212 

30 

35 

91,317 

41 

71,961 

3-8 

19,356 

35 

40 

110,989 

51 

79,945 

4-7 

31,044 

40 

45 

121,484 

59 

78,640 

5-4 

42,844 

45 

50 

122,320 

66 

69,950 

5-9 

52,370 

50 

55 

114,183 

7-2 

56,326 

6-5 

57,857 

55 

60 

99,826 

7-8 

41,520 

6-9 

58,306 

60 

65 

79,968 

8-5 

27,209 

7-7 

52,759 

65 

70 

56,646 

8-9 

15,389 

8-3 

41,257 

70 

75 

33,603 

9-0 

7,112 

8-9 

26.491 

75 

80 

15,902 

9-9 

2,542 

9-8 

13, .360 

80 

85 

5,293 

10- 

631 

10- 

4,662 

85 

90 

1,169 

10- 

101 

10- 

1,068 

90    ; 

945,973 

532,309 

... 

413,664     i       ... 

Table  X. 


Attained 

Weights 

Sims  A-sspeed 

Premicms 

Attained 

Age 

Age 

iy) 

1 

2S(ir[,,_^]Kt 

^^''=10KV 
10^-^' 

t' 

1000^^' 

t> 

2StT[y_flK/ 

t" 

i:y) 

1                             ' 

j^2S(Tr[j,_fl 

0) 

(2) 

(3) 

0) 

(5) 

(6) 

(7) 

(S) 

(fl) 

(10) 

20 

1,279,418 

17,200 

906 

•9 

1,218 

•9 

920 

•9 

20 

25 

5,725,254 

86,236 

749 

1-6 

1,128 

1-5 

767 

1-5 

25 

1     30 

8,228,230 

140,420 

523 

2-8 

893 

2-7 

555 

2-6 

30 

35 

7,282,852 

142,922 

342 

4-2 

672 

40 

384 

3-8 

35 

40 

5,411,273 

124,473 

230 

5-2 

530 

5-0 

278 

4-7 

40 

45 

3,649,850 

99,553 

156 

61 

425 

5-8 

206 

5-5 

45 

50 

2,278,645 

75,311 

106 

6-8 

351 

6-5 

157 

60 

50 

55 

1,234,735 

49,195 

67 

75 

268 

7-2 

112 

6-7 

55 

'     60 

622,462 

.30,738 

42 

8-0 

209 

7-7 

81 

7-2 

60 

I    65 

224,771 

13,566 

21 

8-6 

124 

8-5 

45 

7-9 

65 

!    70 

71,691 

5,615 

10 

90 

78 

8-8 

27 

8-4 

70 

i    75 

14,594 

1,447 

4 

9-6 

36 

9-5 

12 

8,9 

75 

1     80 

632 

79 

10- 

10- 

10- 

80 

I    85 

10- 

10- 

10- 

85 

'    90 

10- 

10- 

10- 

90 
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Table  XI. 


SJi&icing  the  effect  of  using  different  methods  of  approximate  Valuation. 


Bnsis  of  Valuation 
(Jt^'J  3  per-ceut 

Sums  Assured 

Xlt  Premiums 

Net  Liability 

Value 

Error 

V.alue 

Error 

Amount 

En-or 

True  Values  .... 
Method  A      .     .     .     . 

„       B      .     .     .     . 

„       C      .     .     .     . 

„       D      .     .     .     . 

945,973 
946,094 
946,094 
945,841 
945,921 

+  121 
+  121 
-132 
-    52 

532,309 
532,215 
531,743 
532,215 
532,341 

-'94 
-566 
-   94 
+    32 

413,664  j     ... 
413,879  1+215 
414,351  i  +  687 
413,626    -    38 
413,580    -    84 

Table  XII. 


Valuation  Summary.     Approximate  Method  B. 


\'M} 


3  per-cent. 


Attained 

.Sums  Assured 

Net 

Premiu 

VIS 

Xet 

Liability 

Attained 

Age 

Per- 

Per- 

Per- 

Age 

in) 

Value 

EiTor 

centai-'e 

of" 
Error 

Value 

Error 

ceutase 

of 

Error 

Amount 

Error 

centage 

of 

Error 

{y) 

20 

4,606 

-      1 

•02 

4,266 

340 

-      1 

•29 

20 

25 

27,230 

+      2 

•01 

24,485 

-      6 

■02 

2,745 

+      8 

•29 

25 

30 

61,434 

-      4 

•01 

52,212 

-    14 

•03 

9,222 

+    10 

•11 

30 

35 

91.327 

+    10 

•01 

71,920 

-    41 

•06 

19,407 

+    51 

•26 

35 

40 

111,000 

+    11 

•01 

79,881 

-    64 

•08 

31,119 

+    la 

•24 

40 

45 

121,509 

+   25 

•02 

78,551 

-   89 

•11 

42,958 

+  114 

•27 

45 

50 

122,348 

+    28 

•02 

69,846 

-104 

•15 

52,502 

+  132 

■25 

50 

55 

114,207 

+   24 

•02 

56,234 

—   92 

•16 

57,973 

+  116 

•20 

55 

60 

99,844 

+    18 

•02 

41,438 

-   82 

•20 

58,406 

+  100 

•17 

60 

65 

79,974 

+     6 

•01 

27,165 

-    44 

•16 

52,809 

+    50 

•09 

65      i 

70 

56,648 

+      2 

15,366 

-   23 

•15 

41,282 

+   25 

•06 

70      ' 

10 

33,603 

7,105 

—     7 

■10 

26,498 

+     7 

•03 

<o 

SO 

15,902 

.  .* 

2,542 

13,360 

80 

85 

5,293 

631 

4,662 

... 

85 

90 

1,169 

101 

... 

1,068 

yo 

... 

946,094 

+  121 

•01 

531,743 

-566 

•11 

414,351 

+  687 

•17 

■    ... 
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Table  XIII. 


Showing  the  values  of  the  constants  in  the  relation  jtx[^-(]+t  =  A/'  +  B/Vv 


t 

At" 

B/' 

t 

0 

-•00256 

•50075 

0 

1 

-■00011 

•58924 

1 

2 

-  00029 

•66624 

2 

3 

-.  -00023 

•73307 

3 

4 

+  •00011 

•79084 

4 

5 

+  -00001 

•84066 

5 

6 

-  00005 

•88348 

6 

7 

-  00009 

•92011 

7 

8 

-  00008 

•95131 

8 

9 

-•00005 

•97775 

9 

Table  XIV. 


Expected   Claims. 


True  Value, 

Approximate  Method,  Ot^'^  JIortality 

0^1  Mortality 

0[M] 

Attained 

Mortality 

Attained 

Age 

Age 

(y) 

Estimated 

(3/) 

^StlMy 

„iG^/ij,2K' 

Expected 
Claims 

Error 

SSt^j, 

Error 

2.Stfl[y-t]+t 

(i) 

(•■2) 

(3) 

(4) 

(5) 

(6) 

(-) 

20 

94 

49 

45 

+    3 

56 

+    14 

42 

20 

25 

534 

229 

305 

+    2 

362 

+    59 

303 

25 

30 

1,184 

355 

829 

-   3 

919 

+    87 

832 

30 

35 

1,784 

350 

1,434 

+    1 

1,542 

+  109 

1,433 

35 

40 

2,289 

302 

1,987 

2,115 

+  128 

1,987 

40 

45 

2,773 

248 

2,525 

-   2 

2,649 

+  122 

2,527 

45 

50 

3,255 

198 

3,057 

-   3 

3,163 

+  103 

3,060 

50 

55 

3,728 

144 

3,584 

-   6 

3,666 

+    76 

3,590 

55 

60 

4,195 

102 

4,093 

-   3 

4,161 

+    65 

4,096 

60 

65 

4,503 

53 

4,450 

-   1 

4,505 

+    54 

4,451 

65 

70 

4,423 

25 

4,398 

+    1 

4,450 

+    53 

4,397 

70 

75 

3,740 

8 

3,732 

3,773 

+    41 

3,732 

75 

80 

2,580 

1 

2,579 

2,606 

+    27 

2,579 

80 

85 

1,275 

... 

1,275 

1,288 

+    13 

1,275 

85 

90 

424 

424 

429 

+      5 

424 

90 

36,781 

2,064 

34,717 

-11 

35,684 

+  956 

34,728 

VOL.  XLIII. 
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Table   XV 


QM 


. 

Sum 

ASSl.RED 

t 

t     i 

100 

200 

300 

400 

500 

600 

762 

700 

800 

900 

1,000 

0 

127 

254 

381 

508 

635 

889 

1,016 

1,143 

1,270 

0 

1 

87 

174 

261 

3-18 

435 

522 

609 

696 

783 

870 

1  i 

2 

m 

132 

198 

264 

330 

396 

462 

528 

594 

660 

2 

3 

49 

98 

147 

196 

2^5 

294 

343 

392 

441 

490 

3 

4 

36 

72 

108 

14 1 

180 

216 

252 

2S8 

324 

360 

4 

5 

25 

50 

75 

100 

125 

150 

175 

200 

225 

250 

5  '. 

6 

16 

32 

48 

64 

80 

96 

112 

128 

144 

160 

6 

7 

9 

18 

27 

36 

45 

54 

63 

72 

81 

90 

/ 

■  8 

4 

8 

12 

16 

20 

24 

28 

32 

36 

40 

8  . 

9 

1 

2 

3 

^ 

5 

6 

7 

8 

9 

10 

9 

Table   XVI. 
Values  of  Kf-i-i 

'  20 

For   differences   of    tenths   of    a   year   of    duration 
{coiresponding  to  sum  assured  £1,000). 


Integi-al 
part 

Decimal  pakt  of  Duration. 

Integral 

part 

of 

Duration 

0 

1 
2 

3 
4 
5 
6 
7 
8 
9 
1 

of 
Duration 

1 
•0  1  -1 

•2 

•3 

•4 

•5 

•6 

•7 

•8 

•9 

0 
1 
2 
3 

4 
5 
6 

7 
8 
9 

1,250 

860 

652 

484 

355 

2^6 

157 

88 

39 

10 

1,210 

839 

635 

471 

344 

237 

150 

83 

36 

9 

1,170 

818 

618 

458 

333 

228 

143 

78 

33 

8 

1,130 

797 

601 

445 

322 

219 

136 

73 

30 

7 

1,090 

776 

584 

432 

311 

210 

129 

68 

27 

6 

1,050 

755 

567 

419 

300 

201 

122 

63 

24 

5 

1,010 

734 

550 

406 

289 

192 

115 

58 

21 

4 

970 

713 

533 

393 

278 

183 

108 

53 

18 

3 

930 

692 

516 

3S0 

267 

174 

101 

48 

15 

2 

890 

671 

499 

367 

256 

165 

94 

43 

12 

1 

Abstract   of  the   Discussion. 

^Ir.  E.  C.  THOMAS,  iu  opening  the  discussion,  said  that  on 
27  Xovember  1905,  three  papers  on  the  suliject  of  Vahiations  by 
Select  Tables  were  simultaneously  presented  to  the  Institute. 
Those  three  papers,  with  the  ensuing  discussion,  constituted  a 
very  full  literature  of  the  subject,  and  one  might  have  supposed 
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that  its  possibilities  had  been  exhausted.  The  author,  however, 
liad  introduced  the  members  that  evening  to  an  entirely  new  and 
interesting  phase  of  the  question,  and  he  was  sure  he  was  merely 
expressing  the  general  opinion  in  saying  that  he  had  earned  not 
merely  the  thanks  of  the  meeting  for  his  labours,  and  the  special 
<.'onsideration  always  so  generously  accorded  to  new  contributors, 
but  their  very  hearty  appreciation  of  his  paper  on  its  merits.  His 
method  in  brief  Avas  as  follows  :  by  a  system  of  weights  applied 
to  the  sums  assured,  or  premiums,  or  both,  the  average  duration 
for  policies  of  each  attained  age  was  deduced.  The  policies  Avere 
scheduled  according  to  present  ages,  the  select  net  premiums  being 
recorded,  and  the  valuation  then  proceeded  on  ordinarj-  lines. 
The  factors  used  were  those  for  the  correct  present  age  according  to  the 
Select  Table,  but  the  deduced  average  duration  was  employed  for 
the  purpose  of  fixing  the  period  at  which  selection  was  assumed 
to  have  taken  place.  In  carrj-ing  out  his  principles,  the  author 
had  made  an  ingenious  use  of  the  function  ft_,  employed  by 
-Mr.  G.  F.  Hardy  in  the  graduation  of  the  0^^^  Table.  It  had 
been  found  by  the  author  that  that  function  followed  with 
remarkable  fidelity  the  curve  of  4)[,j-t]-t  when  considered  as  a 
function  of  /.  It  would  be  rememliered  that  (ii[y-t]-rt  ^as  the 
function  dealt  with  by  Mr.  Ackland  and  Mr.  Diver  as  the  difference 
between  the  ultimate  and  the  select  annuity  values.  Consequently 
the  author  had  to  deal  with  only  ten  values  of  the  functions,  and 
the  labour  was  thereby  reduced  to  a  minimum. 

Of  the  three  previous  papers,  that  of  Mr.  King  stood  in  a  class 
by  itself.  Those  of  Messrs.  Ackland  and  Diver  were,  however, 
both  based  on  a  similar  principle  to  that  underlying  the  present 
one,  and  in  any  discussion  of  the  latest  methotl  it  was  impossible  to 
ignore  the  earlier  ones.  There  were  three  fundamental  points  in 
which  the  author's  method  differed  from  that  of  Mr.  Ackland,  to 
mention  one  of  the  two  authors  in  the  same  class.  Firstly,  that 
while  Mr.  Ackland  made  an  exact  valuation  for  all  durations  over 
ten  years,  and  also  for  the  main  part  of  the  liability  for  shorter 
durations,  emplojing  his  approximate  method  only  in  assessing  a 
comparatively  small  correction  to  the  latter  part  of  his  valuation, 
the  author  boldly  came  forward  with  an  approximate  means  of 
determining  the  whole  liability.  In  the  second  place,  Mr.  Ackland 
used  individual  durations,  but  the  average  entry  and  present  ages, 
while  the  author  used  true  present  ages,  with  approximate 
durations,  and  consequently  approximate  entry  ages.  In  the  third 
place,  both  used  a  similar  deWce  to  Mr.  Lidstone's,  of  a  function 
progi-essing  h)y  a  mathematical  law  to  "weight"'  the  amounts  to  be 
valued,  but  whereas  Mr.  Ackland's  fimction,  like  Mr.  Lidstones, 
was  constant  for  each  policy,  and  was  inserted  on  the  card  once  for 
all,  the  author's  function  varied  at  each  successive  valuation. 
Thus  stated,  it  would  appear  from  theoretical  considerations  that 
the  advantages  were  Avith  the  former  method.  In  regard  to  the 
first  point  he  had  mentioned,  the  majority  of  actuaries  would 
probably   feel    themselves    on    safer   ground    in    confining    their 

Q  2 
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approximate  methods  to  a  small  correction  than  in  ajtplying  them 
to  the  whole  Aalnation.  On  the  second  point,  there  was  no 
obAiously  apparent  advantage  either  way,  but  as  to  the  use  of  a 
constant  corrective  function  as  against  a  variable  one,  there  would 
probably  be  no  question  that,  other  things  being  equal,  the  former 
was  preferable.  The  author,  howcAer,  claimed  certain  advantages 
for  his  method,  and,  if  they  proved  to  be  real  and  practicable,  the 
members  would  not  let  any  a  priori  considerations  founded  ou 
theory  deter  them  from  giving  them  full  weight. 

In  the  second  iiaragxaph  of  the  paper  the  author  said:  "The 
jiractical  application  of  all  three  methods  involves,  however,  a 
departure  from  the  familiar  system  of  classifying  whole-life  assur- 
ances according  to  attained  ages,  with  the  loss  of  all  the  advantages 
attaching  to  that  system."  He  thought  that,  on  further  considera- 
tion, the  author  would  admit  that  in  that  statement  he  had  not 
been  altogether  just  to  Messrs.  Ackland  and  Diver.  In  both  cases, 
in  regard  to  the  main  liability,  a  mixed  valuation  was  made,  select 
premiums  being  valued  by  ultimate  annuities.  It  was  expressly 
stated  by  Mr.  Ackland,  and  commented  upon  by  more  than  one 
speaker  in  the  discussion  on  his  paper,  that,  in  regard  to  the  over- 
Avhelming  proportion  of  the  total  lialnlity,  there  need  be  no  change 
Avhatever  in  the  system  of  classification.  It  M-as  admittedly  a  great 
advantage,  particularly  Avhere  an  annual  "valuation  Avas  made,  to 
have  the  policies  scheduled  according  to  attained  age.  A  careful 
comparison,  line  by  line,  of  the  results  of  two  successive  valuations, 
afforded  an  almost  infallible  means  of  detecting  large  errors,  even 
after  all  the  detail  work  had  been  finished.  That  power  was  just 
as  great  where  the  basis  of  valuation  was  a  mixed  one,  as  where  it 
was  homogeneous.  The  author,  however,  might  certainly  claim 
that  his  method  not  only  retained  all  the  checks  associated  with  ai> 
ordinary  valuation  by  aggregate  tallies,  but  provided  an  additional 
one,  in  the  shape  of  a  comparison  of  the  deduced  average  durations. 

No.  6  on  the  author's  list  of  advantages  concerned  the  means 
for  ensuring  the  accurate  working  out  of  his  formula  of  approxima- 
tion, and,  where  such  accuracy  aftected  the  whole  Aaluation,  it  was 
a  much  more  essential  point  than  Avhere  it  concerned  merely  a 
small  correction.  The  author,  therefore,  did  right  to  lay  stress 
upon  his  admirable  methods  in  that  connection.  Nos.  2,  3,  4  and  5 
Avere  all  concerned  Avitli  shoAving  that  the  labour  involved  Avas  not 
unduly  great.  In  regard  to  that  (piestion,  the  author  had  been  so 
successful  in  devising  a  couA'enient  arrangement  of  the  Avork  that 
the  a  jrriori  objection  to  a  "  variable  Aveight "  practically  disappeared. 
By  means  of  the  'Sveights  on"  and  the  'Sveights  off"  books, 
combined  Avith  Schedule  A,  he  shoAved  that,  Avhen  once  the  Aveight 
had  been  computed  for  an  indiAidual  policy  at  the  time  of  its 
observation,  either  as  a  ucav  entrant  or  a  discontinuant,  they  had  no 
further  concern  Avith  it,  the  ensuing  adjustments  being  made  only 
to  the  totals.  That  ingenious  dcA-ice  at  once  lifted  his  proposal 
into  the  class  of  practical  ideas.  If,  therefore,  they  admitted  the 
Aalidity  of  the  author's  method  "B"  of  appljang  the  princijile,  they 
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must  acknowledge  he  had  made  out  a  good  case,  on  the  score  of  the 
time  and  labour  involved.  It  was  not  quite  clear,  however,  that  in 
that  respect  there  was  any  advantage  OAcr  Mr.  Acklands  method, 
because  in  the  preWous  discussion  Mr.  Austin  pointed  out  (J. I. A., 
vol.  xl,  p.  88)  that  a  separate  "  weights  "'  book  might  equally  well  be 
used  for  Mr.  Acklands  method,  in  which  it  was  only  necessary  to 
transfer  the  totals  from  one  duration  to  the  next.  It  would  appear, 
therefore,  that  if  that  suggestion  were  carried  out,  the  labour 
involved  by  Mr.  Ackland's  method  would  probably  be  actually  less 
than  by  the  present  one,  to  the  extent  of  the  sixty  or  seventy 
Schedules  A  that  would  be  required  by  Mr.  Bro^^^^,  one  for  each 
attained  age.  It  was  true,  as  the  author  had  pointed  out,  that 
those  schedules  could  be  worked  up  any  time  after  the  valuation 
was  finished,  and  therefore  the  point  was  not  of  very  much 
moment. 

The  question  arose,  however,  could  they  admit  method  B? 
In  order  to  determine  that  point  it  was  necessary  to  consider  the 
relative  accuracy  of  the  results.  In  that  connection,  one  naturally 
had  a  good  deal  of  sj'mpathy  with  the  remarks  of  Mr.  Warner 
{J. I. A.,  vol.  xl,  p.  91)  in  which  he  rather  deprecated  the  idea  of 
select  valuations  at  all,  in  ^■iew  of  the  ^^^de  discrepancy  lietween 
theory  and  practice,  in  regard  to  interest,  and  premium  loading.  He 
thought  the  reason  for  the  ditterent  attitude  generally  taken  up  in 
regard  to  mortality  was,  that  whereas  a  margin  of  so  much  per-cent. 
interest,  and  so  much  loading  reserved  in  excess  of  expenses, 
conveyed  a  very  definite  meaning,  it  was  very  difficult  to  say  what 
might  be  the  effect  of  employing  an  unsound  mortality  table.  In 
view  of  the  lessons  of  past  history,  when  such  tables  as  the 
Xorthampton  and  Carlisle  were  in  vogue,  there  was  a  natural  feeling 
in  favoiu-  of  using  the  most  scientific  mortality  table  obtainable. 
They  had,  however,  not  yet  reached  the  stage  of  condemning  an 
other\vise  sound  aggregate  valuation,  and  as  most  valuations 
concealed  a  surplus  from  interest  and  premium  loadings,  far  in 
excess  of  any  possible  difference  on  mortality,  it  was  ob^"ious  that 
even  a  considerable  eri'or  in  assessing  that  mortality  difference  could 
be  of  no  real  consequence  as  a  matter  of  figures.  It  was  important, 
however,  to  bear  in  mind  that,  while  they  might  be  perfectly 
free  within  fairly  wide  limits  to  select  the  basis  of  valuation  most 
suitable  to  the  requirements  of  the  particular  case,  once  that 
basis  had  been  chosen  and  pul)lished  to  the  world,  it  became  a  point 
of  honour  to  secure  that  the  final  results  should  represent  as 
accurately  as  was  reasonably  possiVtle  the  true  liability  according  to 
that  basis.  From  that  point  of  ^-iew,  although  the  figures  them- 
selves might  not  be  of  much  moment,  he  could  not  consider  the 
result  shown  by  Method  "  B  "  as  altogether  satisfactoiy.  On  a  fund 
of  13  J  millions,  as  valued  by  Mr.  Ackland,  it  would  mean  an  error 
of  £2.3,000,  and  with  other  possible  methods  open  he  did  not  think 
one  would  Ite  justified  in  accepting  so  considerable  an  inaccuracy. 

The  author  gave  two  other  methods  of  applpng  his  formula. 
Method  A  consisted  in  deducing  separate  weighted  average  durations, 
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for  sums  assured  and  premiums,  respectively.  In  Method  C,  the 
author  first  of  all  deduced  the  weighted  average  duration  from  the 
])remiums,  and  then  aitplied  the  total  premium  weights  to  deduce  an 
average  -,  and  from  that  an  a^'erage  duration  applical)le  to  the  sums 
assured.  Contrary  to  expectation,  the  latter  method  gave  the 
closest  results  of  the  three,  the  reason  lacing  that  whereas  Method 
C  did,  in  fact,  produce  a  slightly  larger  error  in  the  sums  assured 
than  Method  A,  it  was  in  the  opposite  direction  to  that  appertaining 
to  the  premiums,  and  so  reduced  the  final  error  in  the  liability,  while 
hy  Method  A  the  two  errors  Avere  cumulative.  The  question  of 
using  the  same  or  different  weights  for  sums  assured  and  premium.s 
respectively  was  a  very  interesting  one,  as  applied  to  all  those 
methods.  Mr.  Lidstone  was  in  the  happy  position  that,  in  regard 
to  endowment  assurances,  the  age  had  so  little  effect  upon  the 
premiums,  where  the  term  remained  unaltered,  that,  for  practical 
purposes,  it  might  be  considered  as  constant.  An  average  age, 
therefore,  deduced  from  the  sum  assured,  was  equally  applical)le  to 
the  premiums.  That  Avas  a  great  advantage,  liecause,  as  sums 
assured  Avere  nearly  ahvays  multiples  of  100,  the  appropriate  av eight 
could,  in  most  cases,  be  A-ery  rapidly  copied  from  a  prepared  table, 
Avhereas  in  regard  to  premiums  it  meant  a  multiplication  process 
for  each  separate  policy.  AVheu  they  Avere  dealing  Avith  Avhole-life 
policies,  the  case  Avas  quite  different,  because  the  premiums  A'aried 
A-eiy  rapidly  Avith  the  age  :  consequently,  an  average  age,  deduced 
solely  from  the  sums  assured,  invariably  understated  the  age 
applicable  to  the  premiums.  From  his  OAvn  observations,  that 
understatement  Avas,  on  the  average,  about  tAvo  years,  and  that  Avas 
apparently  confirmed  by  Mr.  Ackland  {J. I. A.,  vol.  xl,  p.  55). 
That  gentleman  got  OA-er  the  difficulty  by  using  average  instead  of 
true  premiums,  a  method  Avhich  ])roduced  strikingly  close  results, 
and,  at  the  same  time,  retained  the  great  adAantage  of  enabling 
him  to  liase  his  Aveighted  functions  on  sums  assured  alone.  The 
author's  method  C  Avas  based  upon  a  somcAvhat  similar,  although 
not  strictly  analogous,  principle.  Instead  of  using  the  average  age, 
deduced  from  the  sums  assured,  to  determine  an  average  premium, 
he  used  a  Aveighted  average  premium,  to  determine  the  average  age 
for  the  sum  assured.  Unfortunately,  he  Avas  invohed  thereby  in 
the  A-ery  labour  of  computing  his  constants  for  the  premiums  Avhich 
Mr.  Ackland  AA-as  at  such  pains  to  avoid.  The  author  gave  an 
ingenious  method  for  deducing  the  expected  claims,  and  the  results 
Avere  sufficiently  close  for  practical  purposes.  Bearing  in  mind, 
hoAvever,  that  for  the  earlier  years  of  assurance  the  iix  A-aried  so 
m.uch  more  rapidly  in  a  lateral  than  in  a  vertical  direction,  one 
might  reasonably  i)refer  to  use  an  average  age  rather  than  an  average 
duration  for  assessing  the  expected  claims.  It  Avas  not  likely, 
hoAvever,  that  the  author's  figures  Avould  lie  criticized  A'ery  severely 
on  the  score  of  accuracy. 

Mr.  BroAvn  had  presented  the  Institute  Avith  a  clcAerly 
constructed  tool  for  doing  certain  Avork  in  a  particular  manner.  Had 
they  no  other  machinery  adapted  to  the  same  end,  there  Avas  no 
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question  that  it  would  come  into  general  use  for  its  particular 
purpose.  Even  with  others  to  choose  from,  some  would  prefer  the 
author  s,  if  for  no  other  reason,  because  the  work  was  all  brought 
together  into  one  compartment,  and  no  part  was  severed  from  all 
connection  ^^-ith  the  remainder.  Personally,  however,  had  he  to 
choose  between  the  author's  method  and,  say,  Mr.  Ackland"s,  in 
the  present  state  of  his  knowledge  he  would  choose  the  latter, 
for  the  reason  that,  as  compared  A^th  the  author's  method  B. 
Mr.  Ackland's  method  gave  better  results,  with  no  more  labour  ; 
while,  as  compared  with  method  C,  Mr.  Ackland"s  method  appeared 
to  give  practically  as  good  results,  with  much  less  labour.  ^^  hatever 
might  be  the  final  judgment  on  the  practical  utility  of  the  various 
methods,  nothing  could  rob  the  author  of  the  credit  of  haWng  made 
a  verj-  valuable  discover}-,  and  of  ha^-ing  worked  up  that  discoverj- 
into  a  practical  means  of  doing  useful  work. 

Mr.  H.  J.  FJET.SCHEL  said  that  the  author  had  endeavoured 
to  obtain  a  formula  showing  the  relationship  subsisting  between  the 
0'^^  select  and  ultimate  annuity-values,  which  might  be  of  service  in 
lessening  the  labour  of  a  A'aluatiou  bj'  the  select  tables  of  mortality. 
From  the  examples  given,  the  difference  between  the  select  and 
ultimate  annuity-values  could,  it  appeared,  be  approximately 
expressed  by  a  function  dependent  on  the  duration  of  the  assurance 
only,  multiplied  into  functions  which  depended  solely  on  the  age 
attained.  By  means  of  that  formula  they  might  still  continue  to 
group  whole-life  policies,  as  hitherto,  according  to  years  of  birth, 
and,  as  the  author  said,  by  a  system  of  weights  (based  on  the  function 
of  the  duration )  they  could  ascertain  the  weighted  average  durations 
of  the  sums  assured  and  premiums,  respectively,  in  each  year  of 
age  "■  group,  in  the  same  way  as  Mr.  Lidstone's  Z  enabled  them  to 
determine  the  maturity  age  of  a  group  of  endowment  assurances. 
In  order  to  record  the  totals  of  those  constants,  the  author  inserted 
them,  as  at  date  of  issue,  against  each  policy  in  his  class  books.  He 
summed  them  according  to  years  of  issue,  and  multiplied  them  by 
the  ratio  of  the  constant  for  duration  0  to  that  for  duration  1,  in 
order  to  pass  to  the  constants  for  duration  1,  and  so  on.  The 
discontinuances  were  deducted  in  the  usual  manner,  care  being  taken 
to  deduct  the  constants  applicable  to  the  appropriate  year  of  duration. 
That  classification  of  the  constants  involved,  it  seemed  to  him,  a 
labour  which  was  veiy  little  less  than  that  required  to  classify  the 
business  according  to  years  of  biith,  and  subdivide  the  last  ten 
years'  new  business  contained  in  these  groups  according  to  years  of 
issue.  In  addition  to  the  classification  of  the  constants,  there  was 
the  work  entailed  in  calculating  the  constants.  Further,  the  select 
classification  would  enable  the  office  to  take  account  of  the  bonuses, 
of  which  the  author's  method  did  not  permit. 

On  the  whole,  therefore,  he  thought  that,  in  practice,  it  would 
lie  found  that  Mr.  Brown's  method  did  not  avoid  the  labour  involved 
by  the  numerous  sulxli^-isions  required  if  a  select  valuation  was  to 
be  made  in  the  customary  way.  Even  if  the  labour  involved  were 
considerably  lessened,  he  would  ask  whether  it  would  be  advisable 
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to  undertake  any  extra  labour,  so  long  as  they  adopted  the  net 
premium  method  of  valuation.  By  that  method,  they  valued  by  a 
lower  rate  of  interest  than  Avas  expected  to  be  earned,  and  relied 
upon  the  excess  interest  realized  to  provide,  not  only  the  bonuses, 
but  also  part  of  the  expenses  of  managing  the  business  ;  and,  if  a 
very  Ioav  rate  of  interest  Avas  adopted,  the  interest  was  looked  to 
to  provide  the  bonuses  and  all  the  expenses.  Experience  had  shown 
that  that  method  brought  out  the  results  they  desired,  and  therefore 
they  continued  to  employ  it,  not  because  it  Avas  theoretically 
defensible,  but  because  it  AA^as  an  easy  method  Avhich  experience  had 
proA-ed  produced  the  desired  results.  Under  those  circumstances, 
could  it  be  said  that  the  adoption  of  select  tables  of  mortality  in  the 
A'aluation  Avould  bring  them  any  nearer  a  scientific  method  of 
A-aluation  1  If  not,  the  labour  AA'as  not  desirable.  At  present,  the 
greater  part  of  the  ncAv  business  of  an  office  consisted  of  endoAvment 
assurances,  and  any  method  of  A'aluation  must  therefore  also  apply 
to  them.  In  order  to  shoAv  that  the  effects  of  selection  could  not  be 
ignored  in  the  case  of  endoAvment  assvirances,  he  had  taken  out  the 
differences  betAveen  the  select  and  ultimate  annuity-A^alues  for  age 
at  entry  30,  term  30  years,  and  found  that  the  differences  Avere 
73  per-cent  of  the  Avhole-life  differences  for  duration  0,  72  per-cent 
for  duration  1,  and  so  on.  The  author  apparently  had  not 
endeaA'oured  to  apply  his  formula  to  the  endoAvment  assurance  class. 

On  page  193  the  author  advocated  the  statement  of  the  ratio 
of  the  actual  to  the  expected  amounts  of  the  claims,  calculated  on 
the  basis  of  select  tables  of  mortality.  Such  a  statement  Avas  bound 
to  mislead  the  public,  Avho  Avould  natui'ally  consider  the  difference 
to  constitute  an  actually  realized  profit,  and  for  the  actuary  it  had 
no  meaning,  xinless  account  AA'as  taken  of  the  amount  at  risk. 
Under  those  circumstances,  he  Avould  deprecate  the  stating  of 
the  ratio  of  the  actual  and  expected  claims,  and  preferred  the 
statement  of  the  ratio  of  the  actual  to  the  expected  number  of 
deaths.  For  that  purpose,  the  results  shoAvn  by  an  aggregate  table 
Avould  probably  be  sufficiently  accurate,  as  the  ratios  Avere  not  of  any 
practical  use. 

Mk.  T.  G.  ACKLAjSTD  said  that  it  AA^as  very  interesting  to 
notice  the  evolution  of  the  subject  of  selection,  as  of  other  questions 
relating  to  life  assurance.  A  fcAv  short  years  ago,  the  matter  of 
selection,  in  its  practical  applications  at  any  rate,  Avas  not  thought 
A'ery  much  about,  because  no  tools  Avere  available  for  the  purpose, 
but,  no  sooner  Avere  select  tables  placed  in  their  hands,  than  it  Avas 
sought,  by  more  than  one  Avriter,  to  show  hoAv  A^aluations  could 
be  made  Avith  alloAA'ance  for  selection.  It  Avas  quite  conceiA'able 
that,  in  the  not  A'ery  distant  future,  actuaries  might  find  it  their 
duty  to  calculate  premiums  Avith  alloAvance  for  selection  (Avhich, 
indeed,  most  of  them  did  noAv),  to  calculate  the  expected  claims 
Avith  alloAvance  for  selection,  and  to  compute  the  policy  liabilities 
Avith  a  similar  alloAvance.  The  time  might  come  Avhen  it  Avould 
lie  thought  as  inappropriate  to  ignore  the  element  of  duration 
in  the  valuation   of  policies,  as  it  Avas  to  ignore  the  age  at  entry 
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iu  the  old  days  long  since,  when  there  was  a  uniform  premium 
for  all  ages. 

A  very  ingenious  and  practical  paper  had  been  read  hy  the 
author,  further  developing  the  subject  which  had  been  dealt 
with  already  in  three  preA-ious  papers,  of  which  he  (Mr.  Ackland) 
had  the  honour  of  submitting  one,  in  1905.  He  hardly  agreed 
with  ]\Ir.  Thomas  that  the  author's  method  could  not  be  regarded 
as  an  imijrovement  on  the  method  which  he  (Mr.  Ackland)  then 
ventured  to  suggest,  and  on  that  suggested  by  Mr.  Diver.  The 
author's  method  had  the  great  advantage  of  classifying  the  facts 
according  to  the  present  ages,  and,  instead  of  haAdng,  as  was 
necessary  by  his  (Mr.  Acklands)  method,  to  separate  the  cases 
classified  for  an  ordinary  ultimate  Aaluation  into  their  ten  years 
of  entry  during  the  period  of  selection,  he  simply  had  to  make 
an  adjustment,  in  the  course  of  his  valuation,  in  reference  to 
the  average  duration  of  the  policies  during  that  period.  By 
looking  at  the  matter  as  one  of  present  age,  he  had  given  an 
interesting  alternative  method,  and  had  eliminated  the  question 
of  age  at  entry.  Under  the  author's  method,  however,  they 
had,  at  successive  valuations,  which  might  be  annual  or  at  longer 
intervals,  to  vary  the  constant,  representing  the  duration,  which 
was  recorded  on  the  card.  On  the  other  hand,  according  to  the 
method  which  he  (Mr.  Ackland)  suggested,  the  "  weighting " 
had  to  continue  throughout  the  whole  duration  of  the  policy, 
whereas  under  the  author's  method  it  expired  with  the  period 
of  selection. 

The  author  had  shown  them  how  to  conduct  the  practical 
side  of  the  valuation,  which  he  thought  was  rather  omitted  from 
some  previous  contrilnitions  on  the  subject,  and,  in  the  result, 
he  obtained  a  singularly  close  approximation  to  the  true  reserves. 
He  agreed  with  Mr.  Thomas  that  Method  B  showed  a  somewhat 
large  deviation  from  the  facts,  but,  after  all,  if  they  got  within 
£687  on  a  total  of  £414,000,  a  very  infinitesimal  percentage, 
they  might  consider  they  were  near  enough. 

The  application  of  the  method  to  the  calculation  of  the  expected 
claims,  appeared  to  him  to  be  of  great  practical  value.  He  thought, 
notwithstanding  what  Mr.  Rietschel  had  said,  that  it  was  important 
that  an  actuary  should  at  least  have  before  him  the  effect  of 
the  expected  claims,  as  computed  on  a  select  basis.  The  system  of 
weights,  applied  independently  by  the  author's  method,  appeared  to 
be  singularly  efficacious,  and  brought  out  quite  a  close  approximation 
to  the  expected  claims. 

With  regard  to  the  theory  of  the  method  of  valuation,  it  was 
very  cui-ious  to  observe  the  power  of  the  formulas  which  the 
President  had  deduced  for  the  graduation  of  select  tables,  and  how 
they  could  l)e  looked  at  from  ditterent  directions,  and  gave  quite 
simple  results  in  application.  The  author — he  did  not  know  by 
what  process  or  by  Avhat  happy  chance — discovered  the  fact  that  the 
curve  of  4>[)i-t]+ti  representing  the  difference  between  the  ultimate 
and  the  select  annuity  at  a  given  present  age,  coincided  practically 
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with  the  curve  of /(,  which  was  oue  of  the  functions  employed  in  the 
graduation  of  the  select  tables.  If  the  table  on  page  190  was 
carefully  studied,  it  AA'ould  be  seen  that  the  "weights"  read 
from  right  to  left,  were  simply  the  squares  of  the  natural 
numbers — 1,  4,  9,  16,  25,  36,  49.  As  they  approached  more 
closely  to  the  period  of  entrj^,  where  selection  was  most  in  evidence, 
Mr.  Hardy  introduced  a  further  corrective  term,  which  did  not  at 
all  affect  the  later  terms  just  referred  to,  but  which  afiected  the 
earlier  ones  somewhat  materially,  so  that  instead  of  64,  81  and  100, 
they  had  66,  87  and  127;  but  fundamentally,  the  method  was 
based  on  weighting  by  a  curve  which  was  the  squares  of  the 
natural  numbers.  He  thought  a  little  light  would  be  thrown  on 
that  if  reference  were  made  to  the  formulas  given  on  p.  77,  vol  xl, 
of  the  JonrnaJ,  in  a  supplement  to  the  paper  which  he  read  in 
1905.  Formulas  10  and  11  gave  an  approximate  expression  for 
the  diti'erence  between  the  probabilities  of  living,  according  to  the 
select  table,  and  according  to  the  ultimate  ta])le  ;  and  it  would  be 
seen  that  that  expression  was  largely  stated  in  terms  of  ft  and  ipt, 
the  arbitrary  functions  Avhich  regulated  the  values  of  At  and  Bf 
respectively  in  the  formula 

If  it  were  further  borne  in  mind  that  f  and  ipf  were  l>oth  based 
upon  values  of  (10-/)'",  it  was  not  surprising  that  the  squares  of 
the  natural  numliers  formed  the  basis  of  the  "  weights  "  employed 
by  Mr.  Brown.  It  was,  however,  a  singularly  simple  result,  and  one 
upon  the  discoA'ery  of  which  the  author  was  heartily  to  be 
congratulated. 

It  would  be  interesting  to  investigate  the  effect  of  dealing 
similarly  with  the  Non-participating  Whole-Life  Assurance  0^^'^" 
Table.  He  had  only  had  time  just  to  glance  at  the  matter,  but  if 
he  was  not  in  error  he  thought  the  President,  in  getting  out  the 
formula  of  graduation  for  the  non-participating  table  (J. I. A., 
vol.  xxxviii,  p.  508)  used  a  somewhat  more  complicated  expression 
for  the  curve  during  the  period  of  selection,  based  upon  somewhat 
higher  powers  of  the  natural  numbers.  It  would  be  interesting  to 
find  whether,  in  valuing  by  a  non-participating  table  with  allowance 
for  selection,  the  weights  employed  by  the  author  would  apply,  or 
in  wdiat  way  they  would  require  to  l)e  modified.  The  question  of 
endowment  assui-ance  had  been  raised.  He  did  not  quite  gather 
whether  Mr.  Rietschel  was  speaking  of  figures  deduced  from 
endoAvment  assurance  data,  or  whole-life  data,  in  comparing  the 
annuities. 

Mr.  RIETSCHEL  said  he  was  speaking  with  regard  to  the 
differences  between  the  temporary  annuities,  and  the  whole-life 
annuities,  l)ased  on  the  0^^^^  Table  throughout. 

Mr.  ACKLAND  said  it  would  be  interesting  to  ascertain  what 
the  effect  would  be  if  endoAvment  assurance  data  were  actually 
used,  but  he  Avas  afraid  that  that  data  Avas  so  dominated  l)y  selec- 
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tion,  as  to  be  practically  unserviceable  for  that  purpose.  It  would 
l)e  interesting,  however,  to  discover  how  far  that  method  was  at  all 
practicable,  or  worth  follo^^"iug  out  in  the  case  of  endowment 
assurances. 

The  PRESIDEXT,  in  proposing  a  vote  of  thanks  to  the  author 
for  his  exceedingly  interesting  and  able  paper,  said  that  the 
mere  fact  that  the  present  was  the  fourth  paper,  Avithin  a 
comparatively  short  period  of  time,  on  the  subject  with  which  the 
author  had  dealt,  showed  it  was  a  question  of  great  importance  to 
the  members  in  practice,  and  was  much  thought  about  bj-  many. 
In  spite  of  the  convenience  of  using  a  single  table  (and  in  many 
cases  he  was  Aery  much  in  favour  of  the  idea  of  using  a  single  table 
of  valuation),  and  in  spite  of  the  fact  that  in  a  large  number 
of  cases  it  was  sufficient  for  all  practical  purposes  to  use  an 
aggregate  table,  there  would  always  be  a  large  number  of  strong 
offices  to  whom  the  use  of  a  select  table  in  the  Aaluation  Avas  more 
or  less  necessary,  in  order  that  they  might  keep  up  the  reserves  to 
the  high  point  to  Avhich  they  had  been  built.  In  aibav  of  that 
fact,  and  the  difficulty  attaching  to  all  the  details  of  the  select 
Aaluation,  it  Avas  important  that  actuaries  should  have  some  ready 
method  of  shortening  the  labour  of  those  details,  and  arriAnng 
approximately  at  the  results  of  the  select  Aaluation  Avith  something 
more  ai)itroacliing  the  amount  of  labour  than  attached  to  a  Aaluation 
by  a  single  table.  The  special  feature  of  the  paper  AAas  that  the 
author  had  attempted  to  assimilate  the  process  of  a  select  Aaluation 
to  that  of  an  ordinarj'  one-table  Aaluation,  Avorking  Avith  attained 
ages,  and  he  thought,  on  the  Avhole,  it  must  be  said  he  had  been 
successful  in  his  aim. 

It  Avas  A ery  difficult  to  assess  the  relative  Aalues  of  the  methods 
which  they  had  before  them.  He  did  not  suppose  they  Avould 
be  able  to  do  that  justly  until  they  had  been  actually  used  in 
practice,  Avhen,  perhaps,  in  the  actual  Avork  of  valuations,  the 
merits  or  demerits  of  the  different  methods  would  come  out. 
Mr.  Ackland  had  very  handsomely  admitted  that,  in  some 
resitects,  the  authors  method  AAas  an  adAance  on  his  oavu,  or, 
at  all  events,  presented  some  adAantages  Avhich  his  did  not. 
Mr.  Thomas  thought  that  in  Method  B,  Avhere  the  most  labour  Avas 
.saved,  the  error  in  the  attained  result  Avas  rather  greater  than  they 
ought  to  be  content  AA-ith.  That,  of  course,  AAas  a  matter  of  opinion. 
Probably  some  actuaries  Avould  think  that  an  error  of  a  little  over 
one  per  mille  was  not  of  importance :  others,  perhaps,  might 
sympathise  AA-ith  Mr.  Thomas's  A-icAv  that,  haAing  stated  that  the 
Aaluation  AA-as  based  upon  certain  assumptions,  they  ought  to  keep  as 
near  as  i^ossible  to  the  result  of  those  assumptions.  But  it  must  be 
lemembered  that  all  their  A'aluations  contained  a  number  of 
approximations,  AAhich  met  them  at  every  turn.  It  AAas  assumed, 
for  instance,  that  the  lives  Avere  at  their  nearest  birthdays,  and  that 
the  i)olicies  had  been  a  certain  number  of  integral  years  in  force. 
That,  to  be.gin  with,  Avas  an  ai)i)roximation  Avhich  A\'as  a  considerable 
degree  from  the  truth  in  some  cases,  because  the  difference  betAveen 
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tlie  value  of  a  policy  -which  had  been  six  months  in  force,  and 
another  which  had  been  eighteen  months  in  force,  both  of  Avhich 
might  be  classed  in  the  same  group,  was  very  considerable.  "When 
they  had  I'egard  to  those  and  luimerous  other  approximations 
which  must  necessarily  enter  into  their  calculations,  they  were 
entitled  to  contend  that  if  they  could  get  within  something  like 
0-1  per-cent  of  the  true  result  it  was  near  enough. 

Mr.  Ackland  had  more  than  forestalled  him  in  his  very  lucid 
explanation  why  the  ft  function  Avith  which  Mr.  Brown  dealt  was 
a  sufficiently  approximate  representation  of  the  ^  function  which 
entered  into  his  formula,  because  it  arose  from  the  form  of  the 
expression  by  which  the  tables  were  (»riginally  graduated.  From  a 
practical  point  of  view,  it  might  l)e  worth  the  author's  while  to 
consider  the  fact  that  the  policies  in  the  different  calendar  years  of 
assurance  as  they  came  before  them,  would,  at  the  date  of  assurance, 
be  in  force  for  a  fractional  period  of  a  year.  For  instance,  they 
would  have  policies  which  had  been  issued  during  the  preceding 
year,  and  which  on  the  whole  had  been  in  force  for  half  a-year,  and 
certain  policies  issued  in  the  calendar  year  next  preceding,  which 
had  been  in  force  on  the  average  one  and  a-half  years.  That  would 
affect  the  weights  given  in  the  paper,  and  it  might  perhaps  be  more 
coiiA'enient  in  jiractice  to  use  the  weights  for  the  half  years  rather 
than  for  the  integral  durations. 

The  resolution  of  thanks  was  carried  by  acclamation. 

Mr.  brown,  in  reply,  thanked  the  memljers  most  heartily 
for  the  kind  way  in  which  he  had  been  received.  He  was  quite 
sure  that,  when  the  paper  and  discussion  came  to  be  printed,  it 
would  be  found  that  the  centre  of  interest  in  the  evening's 
proceedings  had  been  considerably  shifted,  and  that  it  would  be 
found  to  reside  principally  in  the  discussion,  although  but  few 
members  had  taken  part  in  it.  It  was  impossil)le  to  take  up  in 
detail  all  the  ])oints  that  had  lieen  raised  ;  but,  in  reply  to 
Mr.  Thomas,  he  wished  to  disclaim  all  rivalry  Avith  previous 
methods.  The  paper  originated  in  an  attempt  to  follow  out 
Mr.  Lidstones  method  of  scientific  weighting  in  group  valuations, 
and  he  hoped  it  would  not  be  long  before  the  application  of  that 
method  would  lie  extended.  He  had  a  vision  of  valuing  the  whole-life 
assurances  by  the  aggregate  H^^  Table,  in  one  group.  He  did  not 
know  whether  that  was  very  fanciful.  He  thought  they  could  at 
least  be  A'alued  in  three  groups — up  to  age  40  l)y  one  average 
attained  age  ;  from  40  to  60  ;  and  60  and  over,  using  difterent 
weights  for  each  group.  Mr.  Eietschel,  rightly,  he  thought,  took 
exception  to  the  labour  involved  in  Schedule  A.  The  only  defence 
he  had  to  offer  was  that  the  valuation  itself  was  Aery  little  longer 
than  an  ordinary  aggregate  table  A'aluation.  The  additional  labour 
could  be  spread  over  the  interA-ening  tweh^e  months,  or  five  years, 
as  the  case  might  be,  and  consequently  Avould  not  affect  the  Avork 
of  the  valuation  itself.  He  ventured  to  differ  from  Mr.  Eietschel 
Avhen  he  said  that  he  thought  the  additional  labour  Avould  l;»e  Aery 
similar  to  that  of  a  detailed  Aaluation. 
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He  had  followed  Mr.  Acklaiids  speech  with  exceeding  interest, 
but  would  not  presume  to  criticize  it.  Mr.  Ackland,  however, 
asked  him  whether  he  had  ajiplied  the  method  to  non-participating' 
assurances  ?  He  had  attempted  to  do  so,  but  speedily  retired 
defeated.  For  some  reason,  the  graduation  functions  seemed  to 
become  so  considerably  involved  that,  by  the  time  they  arrived  at 
the  annuity-values,  he  had  lost  all  touch  vnXh.  them.  The  curves 
at  the  successive  attained  ages  seemed  to  him  to  bear  no  possible 
relation  to  each  other  at  all ;  it  would  require  the  President  to 
disentangle  them. 


Xute  on  the  application  of  Mr.  E.  H.  Brown's  method  to  Select 
Valuations  bij  the  British  Offices  Whole-Life  Non- 
Participating  O"^-^^^^    Table. 

Mr.    G.    F.    HARDY'S    general  formula    of    relation    for  the 
graduation  of  Select  Mortality  Tables  is 

log  io/m+ f  =  log  ,r/j  +  ^  — /^  —  ^C-^'-v/r^ 

{See  ''Account  of  Principles  and   Methods"  &c.,  pp.  135^  158). 
The  formula  employed  in   the  particular  case   of  the  O^^'^'^ 
Table  is 

log  ,„/[,]+,  =  logio/a-+^-Mm     (o  —  tydt 

jt=t 

-MBc-^l  ~c*[a{b-ty-i- b{6-ty]dt 
jt=t 

{See  J.I. A.,  vol.  xxxviii,  p.  508.)  * 

Or^  replacing  B  by  its  equivalent  ^i  "   _  i 
'  ~''>-t)hlt 


=  logio/ar+<  — Mm      {o  —  t) 

c—i.      Jt=t 


dt 


*  In  formula  9  {loc.  cit.)  the  limits  for  the  integi-al  are  i^riuted  as  0  and  t, 
instead  of  t  and  5. 
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Thus  we  have,  for  the  0^^^^^  Table, 


/;  =  Mm     (5  -  tydt  =  Mm 


4 


iiul 


c—i.  \t=t  " 


1      r    ,-2  c^-cH       2cf(b-t)        ,,,       ,,-) 
c  — 1  L    I  (logeC)2  logec-  I 

It  will  be  seen  that  the  tirst  three  powers  of  (5  —  /)  are  involved 
in  -v/r^,  and  the  fourth  power  in  ff,  and  that  the  expressions  are 
in  this  respect  more  complex  than  those  employed  in  the 
graduation  of  the  0^-^^^  Table,  where  the  values  of  both  ff 
and  yJTf  are  based  upon  (10  —  /)-  only. 

Dealing  now  with  select  valuations  by  the  O-^^'l  Table,  ou 
the  lines  of  the  approximate  methods  developed  by  !Mr.  Lidstoue 
{J.I. A.,  vol.  xxxiv,  p.  61),  and  by  Mr.  E.  H.  Brown,  in  the 
paper  preceding  the  present  note,  we  may  assume  that  (/>[„_,]+,  is 
of  the  form  (A  +  Bc^  +  Cc-^)/J,  where  A,  B,  and  C  vary  at 
different  rates  of  interest ;  and,  having  regard  to  the  formulas 
for  ff  and  i|/-^  deduced  above,  that  /^,  for  values  of  /  from  0  to 
4  inclusive,  is  of  the  form 

[D  +  E(5-0+F(5-/)-^+G(5-/)3  +  H(5-0'] 

for  all  rates  of  interest.  By  a  simple  application  of  the 
^'method  of  moments'^  to  values  of  (l)iy^t]+t ,  for  ?/  =  2.5, 
30,  .  .  .  60,  65,  and  t=^0,  1,  2,  3,  4,  the  following  numerical 
values  of  the  constants  D  to  H  have  been  deduced  :  D  =  — 'SOSOS  ; 
E  =  l-43266;  r=-l-15916;  G=l-70992;  H= --04703; 
whence  values  of  f'^  have  been  computed  as  follows  : 

/'o- 161-727 
/',=  83-775 
/'.,=  35-419 
f,=  10-351 
f\=      M31 

and  (taking  3  per-cent  interest)  the  following  values  of  A,  B, 
and  C,  have  been  deduced : 

A  =  -00059122;    B  =  0000072756  ;    C= --0000000086668. 
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The  values  of  J^,  given  above,  are  approximately  in  the 
relation  of  the  successive  numbers,  143,  74,  31,  9,  1  ;  and, 
by  "weighting"  the  sums  assured,  in  successive  years  during 
the  period  of  selection,  witli  these  several  numbers,  we  can 
deduce  the  average  period  of  duration  for  a  given  body  of 
data,  according  to  the  method  suggested  and  illustrated  by 
Mr.  E.  H.  Brown. 

Mr.  Bi'own  has  kindly  made,  experimentally,  an  exact 
valuation,  and  an  approximate  valuation  by  his  method, 
employing  the  above  ''  weights ",  the  valuations  being  by 
the  0^^^^*^  Table  at  3  per-cent  interest,  and  the  partial  data 
selected  comprising  all  cases  included  in  the  O^^  experience 
at  the  two  attained  ages  of  3.5  and  55,  assuming  the  sum  assured 
under  each  policy  to  be  £1.  The  following  are  the  results  of 
these  experimental  valuations  : 

Age  attained  35. 
Exact   Valuation. 


I^-^"on                ^«--, 

Net  Premiuiiis 

Value  of 

Sums 
Assured 

Value  of 

Net 
Premiums 

Net 
Liability 

£ 

312 

587 

834 

1,019 

1,243 

0  17,790 

1  17,195 

2  17,239 

3  17,220 

4  17,172 

£ 
393-515 
368-489 
358-226 
317-155 
336-056 

£ 

7,794 
7,568 
7,607 
7,607 
7,589 

£     ■ 
7,482 
6,981 
6,773 
6,558 
6,346 

0-4 
o  &  upwards 

Sf5,616 
122,317 

1,803-441 
2,112-518 

38,165 
54,057 

3-1,140 
39,893 

4,025 
14,164 

Totals 

208,933 

3,915-959 

92,222 

74,033 

18,189 

Approximate  Valuation. 

(A) 

0-4 
5  &  upwards 

£          !            £ 

£ 

38,170 
54,057 

£ 
34,128 
39,893 

74,021 
-12 

£ 

4,042 

14,164 

Totals 
Error 

92,227 

+  5 

18,206 

+  17 

18,210 
+  21 

All  durations 
Error 

92,233 
+  11 

74,023 
-10 
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Age  attained,   55. 
Eanrt   Valnafian. 


0-4 

5  &  upwards 


8nm 
Assured 


2,467 
2,660 
2,816 
3,138 
3,288 


14,369 
168,150 


Net 
Premiums 


115900 
119-647 
121-370 
129-662 
130-336 


Value  of 
I       Sums 
1     Assured 


£ 
1,546 
1,674 
1,778 
1,985 
2,081 


616-915 

4,067-981 


9,064 
106,436 


Totals 


182,519     !     4,684-896     i  115,500 


Value  of 

Net 
Premiums 

Net 
Liability 

a; 

ij 

1,465 

81 

1,501 

173 

1,514 

264 

1,613 

372 

1,619 

462     \ 

7,712 

1,352     ' 

50,532 

55,904     1 

58,244 

57,256 

Approximate   Valuation 


(A) 

0-4 
5  &  upwards 


9,060 
106,436 


7,715 
50,532 


£ 

1,345 

55,904 


Totals 
Error 


In  the  approximate  valuation  marked  (A),  the  average 
duration  was  deduced  in  respect  of  the  period  of  selection  only; 
in  that  marked  (B),  the  average  duration  was  deduced  in  respect 
of  the  whole  of  the  assurances  valued,  whether  in  the  select  or 
ultimate  period. 

In  the  following  tables,  the  approximate  and  true  values 
of  (^[,,-t]+t,  according  to  the  0^^^^^'  Table  at  3  per-cent,  are 
compared ;  also  the  values  of  (^[y_t]+f^'^[y-Q]+Q  (at  2^  and 
3  per-cent),  with //^/q. 

0^^^  Values  of  <kv-t^+t  3  per-cent. 


y 

t=0 

i  =  l 

«  =  2 

i  =  3 

i-=4 

25 

•117 

•052 

•018 

-004 

-000 

35 

•130 

■062 

-024 

-006 

•000 

45 

•159 

-0S2 

•035 

-010 

-001 

55 

•219 

•123 

•056 

-018 

-003 

65 

•309 

•183 

•087 

•029 

•004 
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Values  of  ft{A  +  Bc^  +  Cr^)         3  per-cent. 


25 

•107 

•055 

•023 

•006 

•001 

35 

•122 

•063 

•027 

•008 

■001 

45 

•158 

•081 

•035 

•010 

•001 

55 

•232 

•120 

•051 

•015 

•002 

65 

•334 

•173 

•073 

•021 

•002 

Values  of 


<^[.v-t]+t 

4>[y-0]+0 


2h  per-cent. 


25 

1-000 

-450 

•163 

-047 

•008 

35 

1000 

-479 

-193 

-057 

-007 

45 

1-000 

-518 

■224 

-065 

•006 

55 

1-000 

■559 

-258 

■079 

-009 

65 

1-000 

•590 

-283 

-096 

-016 

Q[NM] 

3 

per-cent. 

25 

1-000 

•444 

•154 

•034 

•000 

35 

louo 

•477 

•184 

•046 

•000 

45 

1-000 

•516 

•220 

•063 

-006 

55 

1000 

•562 

•256 

-082 

•014 

65 

1-000 

•592 

•282 

-094 

■013 

f 
Values  of  -zr 
/o 


1-000                  -518                  -219 

1 

■064 

-007 

Two  remarks  may  be  made  ou  the  above  investigation: 

(1)  It  Avill  be  observed  tliat,  at  least  in  the  case  of  the 

Q[NM]  Table,  the  curve  of  cf)[y_t]+t  does  not 
approximately  follow  that  of  the  graduation  function 
ft,  but  rather  approximately  follows  the  curve  of  the 
particular  functions  of  t  entering  into  both  ft 
and  yjrt . 

(2)  If  for  y,  the  attained  age^  we  substitute  (x  +  i),  the 

formula /^(A-i-Bc^'  +  Cc^J')  becomes 

which  is  of  the  form 

At  +  Btc^  +  Cfc'-'^ 
deduced,  by  the  writer  of  this  note  (J. I. A.,  vol.  xl, 
p.  45)  for  application  in  the  method  there  advocated 
for     approximate     valuations     with     allowance    for 
selection. 

T.  G.  A. 


VOL.    XLIII. 


222  Legal  Notes.  [April 

LEGAL    NOTES. 


By  Arthur  Rhys  Barrand,  F.I. A.,  Barrister-at-Laiv. 

A.  CASE  of  considerable  interest  and  importance  to 
life  assurance  companies^  dealing  as  it  does  witli  the 
question    of   their   liability    to    income  tax   in   respect    of  their 
annuities,  is  that  of  The  Lord  Advocate  v.   The  Edinburgh  Life 
Assurance    ComjJany,   which  Avas   decided  at  Edinburgh   a    few 
months  ago.     The  case  has  not,  apparenth^,  been  reported  as  yet 
in    any    of   the    recognised    Law   Reports,   and  wnll  not,  in   all 
probability,  reach   its  final    stage   for  some  time  to  come  ;  but  it 
has  been  suggested  that  some  account  of  it  would   be  welcomed 
by  the  readers  of  these  Notes,  and  it  has  therefore  been  decided 
to  deal  with  it  briefly   at   this   stage.      The  following  particulars, 
taken    from    the  judgment  of  Lord  Johnston  in   the   Court  of 
Session,   give  the  material  facts.     The  Company  transacts  life 
business  only,  including  annuities,  and  is  assessed  to  income  tax 
on  its  interest,  and  not  on  its  profits.       Li  making  the  periodical 
payments  to  its  annuitants  from  5  April   1905,  to  30  November 
1907,  the  Company,  in  accordance  with  section   24    (3)  of  the 
Customs  and  Inland  Revenue  Act,  1888,  deducted  income  tax  in 
respect  of  the  whole  of  such  payments,  but  has  not  accounted  for, 
or  paid  to  the  Crown,  any  portion  of  the  amount  so  deducted. 
It    was    maintained,  on    behalf  of  the  Crown,   that   under  the 
provisions  of  the  Act  of  1888,  the  Company  having,  as  they  w^ere 
bound  to  do,  deducted  the  tax  in  question,  must  account  to  the 
Commissioners  of  Inland  Revenue  for  the  same.     The  Assurance 
Company,  on  the  other  hand,  contended  that  the  Crown's  demand 
was  an  attempt  to  make  them  pay  the  same  income  tax  twice  over, 
and  that  the  annuities  in  question  having,  in  fact,  been  paid  out 
of  profits    and    gains    already  brought   into  charge,    they  were 
entitled  to  retain   the  whole   of  the  tax   deducted.     This  latter 
contention   was    based    on    the     fact     that    the    annuities     are 
charged,    indiscriminately    with    its    other    obligations,  on    its 
whole  funds,  and  that  the  actual  amount  on  which  the  Company 
was  assessed  to  income  tax  was  largely  in  excess  of  the   amount 
paid  in  annuities,  the  figures   for  the  preceding   quinquennium 
showing  £804,731  as  interest  and  other  income   from  invested 
funds  as  against  £218,463  paid  to  annuitants.      Had  the  Inland 
Revenue   authorities   elected   to   assess  the   Company   upon  its 
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profits  and  gains  in  the  trading  sense,  it  would,  in  the  quin- 
quennium referred  to,  have  received  tax  upon  £oo4,4b0  of  net 
profits,  together  with  the  tax  upon  ^218,463  of  annuities,  or 
upon  j£55.2,913  in  all.  It  was  also  claimed  on  behalf  of  the 
Company  that  the  matter  in  dispute  was  really  covered  by  the 
decision    in    the  case  of  London  County  Council  r. 

London  Connty  _  t      -t  r\r\-i  -       t     r^        ->/i-  '  ^    •    ^ 

connciiv         ,  Attomev-General    11901     A.C.   25,  m  which  it  was 

Attomey-G«neraL  •  -  -'  ' 

held  that — as  the  London  County  Council  paid  the 
interest  on  its  Consolidated  Stock  to  the  extent  of  £100,000 
out  of  income  from  lands  assessed  to  income  tax  under  Schedule 
A,  to  the  extent  of  £500,000  out  of  interest  on  the  Council's 
loans  to  minor  local  authorities  already  taxed  at  its  som-ce,  and 
only  to  the  extent  of  £500^000  from  rates — while  it  was  entitled 
and  bound  to  deduct  income  tax  from  all  interest  payable  by  it, 
it  was  entitled  to  retain  that  portion  which  corresponded  to  the 
proportion  paid  out  of  its  income  from  land  and  fx-om  interest 
receivable,  and  was  only  bound  to  account  to  the  Revenue  for 
that  portion  which  corresponded  to  the  proportion  paid  out  of 
rates. 

Lord  Johnston  decided  in  favour  of  the  assurance  company, 
and,  in  doing  so,  said  :  "  My  short  ground  of  judgment  is  that 
"  the  Crown  claim  is  only  made  possible  by  their  reversing  their 
*^  election  to  treat  the  defenders  as  assessable,  not  on  profits  but 
"  on  income  from  invested  funds.  If  they  find  the  latter  course 
"  more  profitable,  they  are  entitled  to  take  it.  But  if  they  do, 
^'  they  must  deal  with  the  defenders  consistently  on  that  footing, 
"  and  cannot  be  allowed  to  try  and  make  the  best  of  both  worlds 
"  by  assessing  the  defenders  on  one  basis  and  calling  for  them  to 
''  account  for  this  particular  item  on  another  .  .  .  Looked  at 
"  from  another  point  of  view,  it  was  recognised  in  the  London 
^'  County  Council  case,  supra,  that  it  was  the  duty  of  the 
'■'  managers  of  every  commercial  concern  to  follow  the  business- 
"  like  course  of  keeping  down  current  obligations  out  of  current 
"  income.  The  Edinburgh  Life  Assurance  Company  was  therefore 
'•'  entitled — and,  naturally,  as  a  business  concern,  bound — to  keep 
"  down  their  current  obligations  for  annuities  by  paying  them  out 
"  of  current  income  from  invested  funds.  That  income  was 
'•'  profit  and  gains  in  the  wider  sense  of  the  24th  section  of  the 
"  1888  Act;  and  having  paid  the  tax, the  Company  were  entitled 
"  to  treat  their  current  annuities  as  paid  out  of  their  own  current 
"  interests  and  dividends  from  invested  funds,  and  to  deduct  and 
*'  retain  in  a  question,  both  with  the  annuitants  and  the  Revenue. 
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"  If  this  result  altered  what  the  Commissioners  conceived  it 
"  })rofitable  for  the  Crown  to  do^  it  was  open  to  them  to  exercise 
"  their  option  so  as  to  meet  the  emergency,  but  not  so  as  to  tax 
"  the  same  income  twice.  In  some  circumstances  it  is  possible 
"  that  a  similar  distribution  of  the  tax  deducted  from  the 
"  annuities  might  have  to  be  made  as  was  done  in  the  London 
"  County  Council  case,  supra.  But  the  figures  in  the  present 
"  case  to  which  I  have  referred  make  it  unnecessary  to  go  into 
"  that  point." 

Decision  on  Siucc  the  abovc  Notc  was  written,  the  case  referred 
Appeal.  ^^  i^^g    been    heard    on  appeal,    and  the  decision    of 

Lord  Johnston  varied  in  an  important  respect.  The  Court  has 
now  decided  that  it  is  not  competent  for  the  assurance  company 
to  consider  all  annuity  payments  as  made  out  of  that  portion  of 
its  income  derived  from  interest^  and  ah*eady  taxed;  and  to 
consider  its  other  payments  as  made  out  of  income  from 
premiums  not  already  taxed.  It  has  laid  down  that  enquiry 
must  be  made  as  to  what  proportion  of  the  company's  total 
income  over  the  period  in  question  was  derived  I'rom  premiums 
and  what  from  interest ;  that  the  income  tax  deducted  from 
annuity  payments  must  be  divided  in  the  same  proportion;  and 
that  only  such  portion  of  the  tax  as,  on  this  basis,  represents  the 
proportion  derived  from  interest  may  be  retained  by  the 
company,  the  remainder  having  to  be  accounted  for  to  the  Inland 
Revenue  authorities.  A  report  of  the  case  on  appeal  will  be 
found  in  The  Scotsman,  for  10  March  1909. 


The  case  of  In  re  Popular  Life  Assurance  Company, 
deposit  made      Limited    [1909]    1   Cli.    80,    is    concerned    with  the 

under  Life 

pan^s'^Tct^'""'  q^ies'tion  of  the  repayment  of  the  de])osit  of  ^.tiOjOOO 
made  under  the  Life  Assurance  Companies  Act,  1870, 
and  presents  some  interesting  features.  It  took  the  form  of  an 
application  by  the  United  Provident  Assurance  Company, 
Limited,  for  the  transfer  or  payment  out  of  Court  to  them  of  a 
sum  of  £21,621.  lis.  4d.  London  County  Stock,  representing 
the  deposit  made  by  the  Popular  Life  Assurance  Company, 
Limited,  in  accordance  with  the  provisions  of  section  3  of  the 
Life  Assurance  Companies  Act,  1870.  The  latter  company 
had,  by  an  agreement  dated  October  24  1906,  arranged  to  sell 
and    transfer    all    its    business,    policies    and    assets,    except    its 
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uncalled  capital^  to  the  former  company  in  consideration  of 
certain  shares  in  that  company  ;  and  in  pursuance  of  this  agree- 
ment the  Popular  Company  was  duly  wound-up  in  accordance 
with  special  resolutions  passed  in  December  1906.  On  March  12 
1907,  the  agreements  were  sanctioned  by  the  Court,  and  since 
that  date  all  the  property,  goodwill  and  assets  of  the  vendor 
company  had  been  transferred  to  the  petitioning  company,  with 
the  exception  of  £8,000  in  the  hands  of  trustees  and  the  £20,000 
on  deposit  or  the  investments  representing  the  same.  On 
December  14  1907,  an  order  was  made  by  Parker,  J.,  carrying 
over  the  deposited  fund,  now  amounting  to  £21,621.  lis.  4rf.  to 
the  ledger  credit  of  the  account  of  ex  parte  the  United  Provident 
Assurance  Company,  Limited,  and  that  the  petition  should  stand 
over  until  after  the  dissolution  of  the  vendor  company.  On 
June  25  1908,  a  final  meeting  of  the  vendor  company  was 
held,  when  the  liquidator  made  his  report  to  the  shareholders  ; 
and  that  report  and  his  accounts  were  adopted  and  approved. 
Notice  of  this  meeting  and  the  liquidator's  accounts  were  filed 
with  the  Registrar  of  Joint  Stock  Companies,  on  July  2  1908, 
and  accordingly,  on  October  2  1908,  the  company  became  dissolved. 
The  Popular  Company  had  not  accumulated  any  life  assurance 
fund  out  of  premiums,  but  the  United  Provident  Company 
had  a  fund,  accumulated  out  of  premiums,  amounting  to  about 
£70,000,  and  had  also,  on  starting  business,  deposited  £20,000 
which  was  still  in  Court. 

^'hen  the  case  came  before  AVarriugton,  J.,  he  ordered  the 
deposit  to  be  paid  out  to  the  United  Provident  Company,  and  in 
the  course  of  his  judgment,  said  :  ''  It  seems  to  me  that  in  this 
'•'  case,  no  claim  having  been  made  in  the  winding-up  b}'  any 
"  policyholder,  the  winding-up  having  resulted  in  the  dissolution, 
"  and  there,  therefore,  being  no  such  body  in  existence  as  the 
"  original  contracting  party,  all  contracts  to  which  that  body  was 
"  a  party  must  of  necessity  have  came  to  an  end.  ...  It  seems  to 
"  me,  therefore,  that  so  far  as  that  is  concerned,  the  position  of 
"  the  policyholders  is  exactly  the  same  as  if  they  had  released  the 
"  Popular  Life  Assurance  Company  from  its  obligations,  and  not 
''  merely  as  if  the  United  Provident  Assurance  Company  had 
"  made  itself  liable  to  them.  That  being  so,  what  is  the  position 
"  with  regard  to  this  deposit  ?  " 

"  The  deposit  was  paid  in  under  section  3  of  the  Act  of  1870. 
"  Now  that  section  (which  provides,  inter  alia,  for  the  return  of 
"  the  deposit  v\-hen  the  life  assurance  fund,  accumulated  out  of 
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"  premiums,  shall  have  amounted  to  £40,000),  did  not  come  into 
"  operation  here  because  the  Popular  Life  Assurance  Company 
"  did  not  accumulate  out  of  its  premiums  a  sum  of  £40,000. 
"  The  United  Provident  Assurance  Company  has  made  an 
'^  accumulation  out  of  its  premiums  exceeding  j640,000.  But 
"  that  seems  to  me  quite  irrelevant.  In  my  opinion  I  have 
"  nothing  to  do  Avith  that  at  all.  I  have  to  consider  what  is  the 
"  title  to  this  deposit  now  that  all  claims  against  the  persons  who 
"  originally  made  the  deposit  have  come  to  an  end.  It  seems  to 
"  me  that  the  result  at  law  must  be  that  the  persons  Avho  made 
''  the  deposit,  the  purposes  for  which  it  was  made  having  come 
'^  entirely  to  an  end,  must  be  entitled  to  have  that  deposit  paid 
"  out  under,  I  do  not  like  to  call  it  a  resulting  trust — it  is  not 
"  exactly  a  resulting  trust — but  under  a  principle  similar  to  that 
"  which  regulates  the  law  relating  to  resulting  trusts.  That  being 
''  so,  that  was  a  right — a  right  prospective,  subject  to  the 
"  purposes  for  which  the  deposit  was  made — which  belonged  to 
"  the  Popular  Life  Assurance  Company.  The  Popular  Life 
"  Assurance  Company  assigned  that  right  with  all  its  other  assets 
"  to  the  United  Provident  Assurance  Company,  and  that  right 
"  has  now  passed  to  the  United  Provident  Assurance  Company.  .  . 
"  It  is  said  that  I  cannot  properly  adopt  that  view  because  by 
"  doing  so  I  shall  upset  a  practice  which  was  established  eighteen 
''  years  ago  by  Kay,  J.,  in  ex  parte  Scottish  Economic 

Ex  pai-U.  Scottish         •  O  J  ;  J        J  r 

As^S?riJce"''  "  Life  Assurance  Society  (1890)  45  Ch.  D.  220.  In 
Society.  ff  ^_^^^  opinion,  with  all  respect  to  the  argument  which 

"  has  been  addressed  to  me,  I  do  not  find  that  Kay,  J.,  laid 
''  down  any  such  practice  at  all.  The  facts  in  that  case  were 
"  quite  different  to  the  facts  in  the  present  case.  The  Scottish 
"  Economic  Life  Assurance  Society  had  made  a  deposit,  they 
'^  had  not  accumulated  £40,000  of  premiums,  they  sold  their 
"  their  business  to  the  Scottish  Metropolitan  Life  Assurance 
'^  Company,  and  the  latter  company  had  accumulated  more  than 
"  a  £40,000  life  assurance  fund.  The  Scottish  Economic 
"  Life  Assurance  Society  was  in  course  of  being  wound-up,  but 
"  was  not  dissolved.  The  petition  there  was  presented  by  the 
"  Scottish  Economic  Life  Assurance  Society  and  by  the  Scottish 
"  Metropolitan  Life  Assurance  Company,  and  what  Kay,  J.,  said 
^'  in  effect  was  that  '  The  purposes  for  which  the  deposit  was 
''  '  made  have  not  come  to  an  end,  because  the  company  which 
"  '  made  the  deposit  is  still  under  liability  to  the  policyholders 
"  '  for  whose  security  the  deposit  was  made.     I  cannot  order  the 
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"  '  money  to  be  paid  out  to  them,  becauscj  where  that  is  the  case, 
"  '  the  only  circumstance  which  authorizes  me  to  make  the  pay- 
"  '  ment,  the  accumulation  of  premiums,  has  not  occurred ;  and 
"  '  therefore  I  cannot  make  the  payment  to  the  Scottish  Economic 
"  *  Life  Assurance  Society  at  the  present  time ' ;  and  he  went  on 
''  to  sav,  in  accordance  with  a  suggestion  which  had  been  made 
"  to  him  by  counsel  in  the  course  of  the  argument,  following  a 
"  suggestion  of  his  own,  that  possibly  they  might  be  entitled  to 
"  have  the  money  paid  out  if  the  Scottish  Metropolitan  Life 
*^  Assurance  Society  accumulated  a  further  sum  of  £40,000  out 
"  of  its  own  premiums.  ...  In  the  present  case  I  think  the 
'•'  United  Provident  Assurance  Company  are  entitled  to  have  the 
"  monev  paid  out,  and  I  do  not  see  that  I  have  any  discretion  in 
"  the  matter  :  the  policyholders  are  now  policyholders  in  the 
"  United  Provident  Assurance  Company  and  not  in  the  Popular 
"  Life  Assurance  Company,  the  purposes  for  which  the  deposit 
"  was  made  have  come  to  an  end,  and  I  think  under  those 
"  circumstances  I  am  bound  to  order  the  transfer.  I  accordingly 
''  do  so."  

Suicide  clause      Xhc  questiou  as  to  what  is  sufficient  to  constitute  au 

Interest  based  on  T^ 

M^d^ration.  interest  based  on  valuable  consideration,  within  the 
meaning  of  the  ordinary  suicide  clause  in  life  policies,  came  before 
the  Coui-t  recently  in  the  case  of  JVigan  v.  The  English  and 
Scottish  Laiv  Life  Assurance  Association  [1909]  1  Ch.  291. 
Here  one  Hackblock  eflfected  a  policy  on  his  own  life  with 
the  defendants  in  1902,  subject,  inter  alia,  to  the  following 
provision  :  "  Policies  will  also  be  void  and  all  premiums  forfeited 
"  if  the  lives  assured  die  by  their  own  hands,  or  by  duelling, 
"  or  by  the  hands  of  justice,  but  without  prejudice  to  the 
"  bond  fide  interests  of  third  parties  based  on  valuable 
"  consideration.^*  In  August  1906  Hackblock,  who  was 
indebted  to  Sir  Frederick  "Wigan  for  an  amount  exceeding 
£15,000,  was  being  pressed  for  payment  in  Mhole  or  part, 
and  on  30  August  1906  he  wrote  to  his  solicitors,  enclosing 
the  policy,  and  saying  "  I  enclose  a  £5,000  policy.  Get  it 
"  assigned  to  Wigan  or  yourselves.  Please  get  this  done  at 
"  once.  When  I  pay  off  I  can  get  it  reassigned  to  me  .  .  .  Wigan 
"  need  not  know  of  the  policy  until  it  is  repaid."  The  solicitors 
thereupon  drew  up  an  assignment  by  way  of  mortgage  to 
Sir  Frederick  Wigan  in  ordinary  fonn  and  reciting  that  the 
mortgagee  had  asked  for  further   securitv,   which   was  not  the 
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case,  although  he  or  his  firm  had  pressed  for  a  reduction  of 
the  debt.  Hackblock  duly  executed  this  mortgage,  and  sent 
it  to  his  solicitors  with  a  letter  leaving  it  entirely  to  them  to 
decide  ^yhether  they  should  tell  Sir  Frederick  AVigan  of  the 
deed  or  not.  They  arranged  for  further  time  without  producing 
the  assignment,  and,  shortly  afterwards,  at  Hackblock's  request, 
they  destroyed  it.  No  notice  of  the  assignment  was  given  to  the 
assurance  society  or  to  Sir  Frederick  Wigan  or  his  firm  during 
Hackblock^s  lifetime,  and  the  latter  died  by  his  own  hand  on 
19  September  1906.  His  estate  was  administered  in  the 
Chancery  Division,  and  the  facts  as  to  the  assignment  having 
come  to  the  knowledge  of  the  Master,  he  caused  the  plaintiffs, 
who  were  the  executors  of  Sir  Frederick  "Wigan,  to  be  informed 
of  them ;  and  they  thereupon  gave  notice  of  the  assignment 
to  the  assurance  association,  and  brought  this  action  against 
it  for  payment  of  the  policy  moneys. 

On  behalf  of  the  defendants  it  was  contended  (1)  That  in 
the  circumstances,  the  deed  was  only  an  escrow,  depending  for 
its  validity  upon  a  condition  which,  as  a  matter  of  fact,  was  never 
fulfilled,  and  (2)  That  the  plaintiff's  were  not  assignees  for 
valuable  consideration  within  the  meaning  of  the  clause  of  the 
policy  quoted  above.  Joyce,  J.,  delivered  judgment  in  favour  of 
the  assurance  association,  and  in  doing  so,  said:  ''Dealing  first 
''  with  the  second  question,  I  am  of  opinion  that  there  is  no 
"  possible  ground  for  maintaining  under  the  circumstances  .  .  . 
*'  that  Sir  Frederick  Wigan,  the  mortgagee,  gave  any  consideration 
"  at  all  for  the  interest  which  he  had  acquired,  if  he  did  acquire 
"  any  interest,  under  the  deed  in  question.  It  appears  to  me  to 
"  be  reasonably  clear  that  the  mere  existence  of  a  debt  from  A 
"  to  B  is  not  sufficient  valuable  consideration  for  the  giving  of  a 
"  security  from  A  to  B  to  secure  that  debt.  If  such  a  security  is 
"  given,  it  may  of  course  be  given  upon  some  express  agreement 
"  to  give  time  for  the  payment  of  the  debt,  or  to  give  consideration 
"  for  the  security  in  some  other  way,  or  if  there  be  no  express 
"  agreement  the  law  may  very  readily  imply  an  agreement  to  give 
"  time  .  .  .  and  further  than  that,  if  there  is  no  express  agreement, 
''  and  no  agreement  can  be  implied  .  .  .  yet  if  that  security  be 
"  communicated  to  a  person  who  could  otherwise  sue  on  the  debt, 
"  and  on  the  strength  of  that  security  he  does  in  fact  forbear  to 
"  sue  on  the  debt,  he  does  give  that  time,  with  the  object  of 
"  securing  which  the  security  is  presumably  given,  and  then, 
"  I    think,    it    appears    on    the    cases    that    there    is    sufficient 
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"  consideration,  though  in  a  sense  it  is  an  ex  post  facto 
"  consideration,  for  the  security  which  is  given.  On  the  other 
''  hand  it  appears  to  me  that  -nhere  there  is  no  communication 
"  of  the  security,  where  there  is  no  express  agreement,  and 
"  where  there  are  no  circumstances  from  which  the  Courts 
"  can  imply  any  agreement,  then  there  is  no  possibility  of  its 
"  being  said,  with  any  justice,  that  any  consideration  has  been 
'^  given  at  all  .  .  ."  It  appears  to  me  that  in  this  case  there  is 
nothing  which  can  be  seized  upon  as  valuable  consideration  for 
the  interest  which  the  plaintiffs  have  acquired,  if  they  have 
acquired  an  interest,  in  this  jjolicy  .  .  .  Therefore  I  am  bound  to 
hold  that  the  deed  was  purely  voluntary,  and  that  the  interest 
which  was  acquired  under  it,  if  they  did  acquire  any  interest 
under  it,  by  the  persons  in  whose  favour  it  was  executed,  was 
not  an  interest  acquired  for  value.  That  being  the  case,  I  do 
not  think  it  really  necessary  for  me  to  give  a  decision  on  the 
other  point,  namely,  whether  the  deed  itself  was  executed  upon 
a  condition  which  was  not  fullilled,  and  is  merely  an  escrow,  or 
whether  it  was  executed  unconditionally,  to  take  effect  in  any 
event.  I  do  not  go  into  those  questions  because  I  am  satistied 
that  in  anv  event,  even  if  I  treat  the  deed  as  having  been 
delivered  unconditionally,  the  plaintiffs  are  not  assigns  for 
value  within  the  meaning  of  the  exception  contained  in  the 
policy,  and  therefore  the  policy  is,  as  between  the  insurance 
society  and  them,  void  under  the  condition.  Under  the 
circumstances  therefore,  this  action  must  be  dismissed  with  costs. 


,     The  case  of  In  re  an  Arbitration  between  Etherinnton 

Disease  caused  -^ 

by  accident.  ^^^  y^^  Lancashire  and  Yorkshire  Accident  Insurance 
Company,  was  concerned  with  the  question  as  to  whether  a 
disease  resulting  more  or  less  directly  from  an  accident,  could  be 
described  as  an  ''accident"  within  the  terms  of  a  policy  issued  by 
the  insurance  company.  The  facts  are  given  in  an  earlier  portion 
of  these  notes  (J. LA.,  xlii,  478),  in  a  report  of  the  case  when  it 
came  before  the  High  Court  and  was  decided  in  favour  of  the 
representatives  of  the  assured.  The  insurance  company  appealed 
against  this  decision,  but  on  the  case  coming  before  the  Court  of 
Appeal,  consisting  of  Lords  Justices  Vaughan  ^Villiams,  Farwell 
and  Kennedv,  the  appeal  was  dismissed  unanimously,  and  the 
previous  decision  affirmed.  A  full  report  of  the  case  will  be 
found  in  The  limes  for  6  Februarv  1909. 
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Supplement  to  the  65th  Annnal  Bepmi  of  the  Begistrar-General  of 
Births,  Deaths  and  Marriages  in  England  and  TFaJes* 

Although  j^ublished  in  accordance  -with  precedent  as  a  Supplement 
to  one  of  the  annual  reports  issued  from  the  General  Register 
Office,  Dr.  Tatham's  Letter  on  the  Mortality  in  England  and 
AVales  in  the  period  of  Ten  Years  1891-1900"  may  be  perhaps 
more  naturally  regarded  as  an  Appendix  to  the  General  Report 
on  the  Census.  The  Report  and  the  Letter  together  constitute 
the  latest  complete  survey  of  the  vital  statistics  of  the  country 
in  their  various  aspects,  the  one  dealing  with  the  constitution  and 
distribution  of  the  population  and  the  other  with  its  mortality. 
Some  of  the  main  features  of  the  Letter  were  commented  on  by 
the  President  in  his  address  at  the  beginning  of  the  Session,  and 
one  of  the  principal  subjects  of  Part  I,  the  construction  of  the 
new  English  Life  Table,  has  been  very  fully  discussed  by  Mr.  King 
in  his  recent  papers. 

Li  the  present  notice  it  is  proposed  to  refer  more  particularly 
to  Part  II  of  the  Letter.  "With  reference  to  Part  I,  however,  it 
may  be  permissible  to  advocate  the  publication  of  a  new  volume 
of  monetary  tables  based  on  English  Life  mortality.  "Whatever 
doubts  may  exist  as  to  the  reliability  of  a  general  population  table 
at  the  older  ages,  there  are  many  purposes  for  which  such  a  table 
must  almost  necessarily  be  employed,  and  it  can  hardly  be 
considered  satisfactory  that  the  only  monetary  tables  at  present 
generally  available  should  be  those  published  by  Dr.  Farr  on  the 
basis  of  English  Life  No.  3,  a  table  relating  to  a  remote  generation, 
and  vitiated,  as  Mr.  King  has  conclusiA'ely  shown,  by  a  not 
unimportant  error  of  constuction.  Prol^ably  a  certain  number  of 
monetary  tables  have  already  l:)een  privately  constructed  for 
special  purposes  on  the  basis  of  English  Life  No  6,  and  if  these 
could  be  placed  at  the  disposal  of  the  Institute,  they  might  form 
at  least  the  nucleus  of  such  a  volume  as  that  suggested.  Even 
if  nothing  further  Avere  done  officially  it  would  be  useful  to  know 
whether  the  official  graduation  or  Mr.  King's  has  been  more 
generally  employed  in  order  that  duplication  of  work  might  be 
avoided  by  the  adoption  of  one  graduation  or  the  other  for  any 
tables  that  may  be  constucted  in  future. 

One  other  point  may  be  mentioned  in  connection  with  Part  I. 
A  very  considerable  section  of  this  Part  is  occupied  Avith  a 
nosological  analysis  of  the  mortality  of  1891-1900.  Much  of  the 
information  given  under  this  head  is  of  more  practical  interest  to 
the  medical  officer  of  health  than  to  the  Actuary,  but  the  mortality 
from  phthisis  has  such  an  important  bearing  on  life  assurance 
business  that  special  attention  may  l)e  directed  to  the  figures  relating 

*  Part  I  (C'd.  2,618),  published  in  June  1907  ;  Part  II  (Cd.  2619),  in  June  1908. 
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to  this  cause  of  death.  Dr.  Tatham's  investigation  discloses  a 
continued  decline  in  phthisis  mortality  at  all  ages,  and  the  improve- 
ment has  been  most  marked  between  the  ages  of  25  and  45.  This 
is  of  course  eminently  satisfactory  from  an  insurance  point  of  view, 
but  the  point  to  be  particularly  noticed  is  that  the  incidence  of  the 
improvement  during  the  last  half  century  has  had  the  effect  of 
steadily  raising  the  age  of  maximum  mortality  from  phthisis.  In 
1851-60  the  age  of  maximum  mortality  was  20-25  ;  in  1871-91  it 
had  moved  on  to  35-45,  and  it  has  now  further  advanced  to  45-55. 
It  seems,  therefore,  that  iihthisis  can  no  longer  be  regarded  as 
mainly  a  risk  of  early  life. 

Part  II  is  devoted  entirely  to  Occupational  Mortality.  The 
subject  is  dealt  with  on  substantially  the  same  lines  as  in  the 
preceding  decennial  supplement.  That  is  to  say,  the  mean  ainiual 
death-i'ates,  from  various  causes,  of  males  in  different  occupations 
have  been  calculated  for  successive  periods  of  age  from  15  upwards 
from  the  deaths  registered  in  1900-2  and  the  populations  returned 
in  the  1901  Census,  and  the  method  of  comparative  mortality 
figures  is  employed  as  a  general  basis  of  comparison.  One  important 
change,  however,  has  been  made.  In  the  1901  Census  the  retired" 
at  the  successive  periods  of  age  Avere,  for  the  first  time,  classified 
according  to  their  previous  occupations  instead  of  being  grouped 
together.  This  rendered  it  possible  to  investigate  the  mortality  of 
the  "occupied  and  retired"  for  each  occupation,  and  although  the 
death-rates  and  mortality-figures  are  also  given  for  the  occupied  " 
— this  being  necessary  for  comparison  with  the  results  of  previous 
investigations — the  "occupied  and  retired"  figures  constitute  the 
main  result  of  the  present  iuA-estigation,  whether  as  an  absolute 
measure  of  occupational  mortality  or  as  a  basis  of  comparison 
between  different  occupations.  The  extent  to  which  the  death- 
rates  are  increased  hy  the  change  may  be  gathered  from  the 
following  comparison  of  the  "  occupied "  and  "  occupied  and 
retired  '  rates  for  all  males  and  for  a  few  occupations  : 


Occupation 

25-34 

35-44 

45-54 

55-64 

Occu- 
pied 

Occu- 
pied «fc 
Retired 

Occu- 
pied 

Occu- 
pied & 
Ketiied 

Occu- 
pied 

0<=^"-       Oocn-       *^'^*'"' 
pied  &  1    "'=1^5       pied  & 

Ketired  |      P"^'^       Retired 

All  Males      . 
Schoolmaster,  Teacher  . 
Coiiimereial  Clerk,  and 
Insurance  Service    . 
Agriculturist 
Shopkeepers . 
Miners  .... 

6-01 
3-51 

5-78 
3-96 
5-40 
5-04 

6-29 
3-64 

603 
4-15 
5-59 
5-18 

10-22 
5-15 

9-26 
5-70 
8-81 
7-86 

10-87 
5-54 

10-1 5 
602 
9-45 
8-18 

17-73 
11-35 

15-76 
10-13 
15-42 
14-83 

18-72 
12-77 

16  99 
10-72 
16-35 
15-34 

31-01      35-56 
24-52      27-94 

27-57     30-72 
19-76      2206 
27-33      30-39 
36-27      38-25 

The  adoption  of  the  "  occupied  and  retired "  as    the    basis   of 
investigation  is,  no  doubt,  to  a  certain  extent  open  to  criticism  on 
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the  ground  that  the  statistics  of  the  "retired"  are  not  so  reliable 
as  those  of  the  "occupied."  The  General  Report  on  the  1901 
Census  states  that  the  former  callings  of  the  "retired"  are  generally 
returned  with  less  precision  than  are  the  callings  of  those  still 
occupied,  and  this  statement,  the  correctness  of  which  would  seem 
probalile  from  general  considerations,  is  borne  out  by  the  evidence 
of  the  following  hgnres  : 


Mean  Asnial  Death  Rates  per  1,000 
Number 

Description 

ot                                                       1 
Deaths     j^5_i9    20-24   25-34   35-44 

1 

1 

45-o4   00-64     6o- 

1             1 
1                          1 

Occupied  ilales 
Ketired   .     .     . 
Xever  Occupied 

1              1 
385,033'     2-4         4-4 
106,368  1  79-7       90  6 
18,166     19-3       19-9 

6-0      10-2 
96-5       94-8 
13-5       loo 

1 
17-7      31-0 
68-3       91-5 
161    j  15-5 

88-4 

1480 

20-2  j 

1 

All  Males      .     . 

509,567       3-5         4-8 

6-4       10-9 

18-7        34-8       94-6 

The  hea^'y  rates  among  the  "  never  occupied  "  at  the  earlier  ages 
may  be  accounted  for  by  the  deaths  of  the  mentally  or  physically 
impaired  who  have  been  unable  to  enter  any  occupation  or  profession, 
but  the  extraordinarily  low  rates  at  the  older  ages  are  most 
improbable,  and  suggest  that  the  proportion  of  persons  returned  as 
living  on  their  own  means  instead  of  as  retired  from  some  occupation 
must  have  been  considerably  greater  in  the  census  than  in  the  death 
registers.  The  pronounced  discrepancies,  however,  occur  at  the 
youngest  and  oldest  ages,  and  it  seems  probable  that  if  the 
"occupied  and  retired"  figures  cannot  as  a  whole  V)e  regarded  as  so 
relia1)le  as  those  relating  to  the  "occupied"  they  constitute  an 
approximately  accurate,  or  at  any  rate  much  improved,  basis  of 
investigation  for  the  "  main  working  period  ",  i.e.,  for  ages  25-64, 
to  which  period  the  enquiry  is  practically  confined. 

It  has  been  mentioned  that  the  method  of  comparative  mortality 
figures  has  been  employed  as  a  general  basis  of  comparison.  By 
this  method,  as  applied  in  the  present  investigation,  the  mortality 
of  an  occuiiation  for  the  main  working  period  is  represented  l)y  the 
innnber  of  deaths  that  would  have  occurred,  according  to  the 
observed  rates  of  mortality  in  that  occupation,  in  a  standai'd 
population  of  the  same  age-distribution  (in  the  four  age-periods 
25-34,  35-44,  45-54  and  55-64)  as  the  general  male  population 
returned  at  the  census,  and  of  such  magnitude  that  the  number  of 
deaths  according  to  the  observed  rates  for  "all  males"  would  be 
1,000.  Thus  the  comparative  mortality  figure  for  gamekee]iers — 
586 — means  that,  according  to  the  rates  of  mortality  of  game- 
keepers in  1900-2,  586  deaths  would  have  occurred  in  a  year  among 
26,259  gamekeepers  aged  25-34,  20,407  aged  35-44,  14,748  aged 
45-54  and  9,591  aged  55-64,  whereas  the  corresponding  number  of 
deaths  among  an  equal  and  similarly  distributed  number  of  "all 
males"  avouIcI  have  been  1,000. 
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The  mortality  figure  is  a  simple  and  couA-enient  standard  of 
comparison,  and  it  has  the  advantage  of  l^eing  subdivisible  in 
proportion  to  the  deaths  from  different  causes,  so  that  the  mortality 
in  different  occupations  from  a  given  cause  or  group  of  causes  may 
be  readily  compared.  On  the  other  hand  it  has  a  magnifjang  effect 
which  makes  differences  appear  at  first  sight  more  significant  than 
they  really  are,  and  although  it  assigns  greater  weight  to  the 
mortality  of  early  life  than  to  that  of  later  life  (as  an  accidental 
result  of  the  age-distribution  of  the  standard  population)  it  does  not 
accurately  represent  their  relative  importance  as  regards  the  average 
duration  of  life.  For  some  purposes  the  temporary  expectation 
(which  can  be  easily  calculated  with  approximate  accuracy  from  the 
mean  death-rates  for  the  four  age-groups)  might  be  more  useful. 
The  follo-vnng  table  shows  the  comparative  mortality  figures  and 
approximate  expectations  for  a  few  occupations  : 


Occupation 

Number  of 
Deaths 

Mortality 
figure 

140625 

(approximate) 

Farmer,  Grazier ..... 
'  Carpenter,  Joiner  .... 
1   Shopkeeper          

Coal  Miner 

Commercial  Clerk,  Insurance  Service  . 

Plumber,  Painter,  Glazier  . 

Seaman,  &c.,  Merchant  Service    . 

Innkeeper,  Publican,  Spirit,  Wine,  i 
Beer  Dealer.          ...        3 

6,159 

6,405 
12,060 
13,128 
6,504 
6,884 
5,071 

6,732 

596 
820 

872 

885 

911 

1,114 

1,646 

1,781 

35-0 
33-6 
331 
33-4 
32-7 
31-7 
27-8 

27-2 

It  will  be  noticed  that  a  difference  of  over  200  between  the 
mortality  figures  of  the  commercial  clerk  and  the  plumber,  c^'c, 
corresponds  to  a  difference  of  only  about  a  year  in  the  temporary 
expectation.  The  more  accurate  treatment  of  the  incidence  of 
mortality  by  the  temporary  expectation  method  of  comparison  doe-s^ 
not  materially  afiect  the  order  of  merit,  and  this  would  no  doubt 
be  the  case  generally  as  regards  the  total  mortality  in  different 
occupations,  since  one  occupation  seldom  if  ever  exhibits  a 
materially  higher  mortality  than  another  in  an  early  age-period 
and  a  materially  lower  mortality  in  a  later  period.  But  as  regards 
mortality  from  particular  causes  the  case  is  somewhat  different, 
since  the  incidence  of  mortality  from  different  causes  varies 
materially.  For  example,  the  mortality  figure  for  accidents  for  all 
occupied  and  retired  males  is  the  same  as  that  for  bronchitis,  viz.,. 
58,  but  the  mortality  from  accidents  is  much  the  more  serious 
in  its  effect  on  the  working  lifetime  of  the  population  because  its 
incidence  is  relatively  much  heavier  at  the  earlier  ages.  Similarly 
the  importance  of  the  mortality  from  phthisis  is  relatively  under 
represented  even  by  its  high  mortality-figure  of  187.  In  using 
mortality  figures  as  a  basis  of  comparison  the  numbers  of  deaths 
upon   which  they  depend  should  be  of  course  kept  in  view,   and 
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it  would  be  a  convenience  in  any  futui*e  table  giving  comparative 
mortality  figures  if  a  column  were  added  showing  the  total  deaths.  In 
some  of  the  minor  occupations  the  nvimbers  are  so  small  as  to 
render  the  resulting  mortality  figures  of  very  little  value ;  in  the 
<;lass  of  gamekeepers,  for  example,  with  a  total  of  324  deaths 
between  25  and  65,  the  mortality-figures  for  13  out  of  the  24 
causes  of  death  depend  on  fewer  than   10  deaths  each. 

A  i)ractical  difficulty  Avhich  may  be  noticed  in  connection  with 
the  mortality-figure  method  as  hitherto  applied  is  that  for  the 
purpose  of  comparing  the  results  of  successi^■e  investigations  either 
the  figures  for  the  later  investigations  must  be  based  on  the 
standard  population  employed  in  the  first  iuA'estigation  or  on  each 
occasion  the  mortality  figures  for  all  previous  investigations  must 
be  recalculated  on  the  new  basis ;  the  latter  course  has  been  followed 
in  the  1900-2  investigation,  but  in  a  footnote  it  is  stated  that 
*'with  the  further  accumulation  of  records  the  increase  of  labour 
may  eventually  become  so  great  as  to  require  the  adoption  of  a 
fixed  standard  of  reference." 

With  regard  to  the  scope  of  the  investigation  two  points  may  be 
mentioned.  In  the  first  place  it  deals  separately  with  certain 
specified  occupations  (or  groups  of  like  occupations)  only.  These 
comprise  by  far  the  largest  part  of  the  data,  namely,  26,907,414 
years  of  life  out  of  30,382,800  and  436,193  deaths  out  of  491,401, 
but  they  do  not  include  (for  example)  auctioneers,  house  agents, 
officers  of  commercial  companies,  bankers  and  bank  clerks,  these, 
with  a  number  of  other  small  or  ill-defined  classes,  being  grouped  as 
"  other  occupied  males."  Secondly,  no  distinction  is  made  (except 
so  far  as  the  nature  of  the  occupation  involves  such  a  distinction) 
between  employers  and  employed — betAveen  iiersons  engaged  in 
administration  or  supervision  and  the  manual  worker ;  the  class  of 
boot  and  shoe  maker,"  for  instance,  comprises  11,380  employers, 
143,681  employed,  42,104  "workers  on  own  account"  and  1,139 
nondescripts,  and  53,479  out  of  the  total  number  were  returned  as 
working  at  home.  The  general  result,  consequently,  seems  to  be 
that  the  investigation  gives  the  occupational  mortality  of  the 
principal  trades  and  industries — blended  in  varying  proportions  (too 
small  perhaps  in  most  cases  to  materially  aftect  the  figures)  with 
that  of  a  class  living  under  entirely  difterent  conditions — and  also 
of  certain  professions,  but  that  it  throws  no  light  on  the  mortality 
of  business  men  "  except  so  far  as  '  commercial  clerks  "  may  be 
regarded  as  representative  of  that  important  class.  These  limitations 
are  unavoidable  owing  (mainly)  to  the  unreliable  character  of  the 
returns  as  regards  status  and  to  the  numerous  changes  of  status. 
None  the  less  they  must  be  borne  in  mind,  and  when  it  is 
remembered  also  that  different  industries  (as  Dr.  Ogle  pointed  out) 
"  do  not  start  on  equal  terms  as  regards  the  vitality  of  those 
who  follow  them"  and  that  many  of  those  who  have  broken 
•down  physically  in  some  strenuous  occcupation  drift  into  and 
die  in  lighter  occupations,  it  will  prolmbly  be  felt  that  the 
results   of   the   investigation   are    of    little    value    from    the    life 
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assurance  point  of  \iQ\x.  They  confirm,  of  course,  the  eWdence  from 
other  sources  as  to  the  superior  vitality  of  the  clergy  and  the  excess 
mortality  of  seafaring  men  and  persons  engaged  in  the  li(iuor  trade  ; 
they  may  even  raise  a  doubt  as  to  whether  the  baker  ought  to  pay 
an  extra  and  the  hatter  go  scot-free,  but  they  can  hardly  be  regarded 
as  aftbrding  a  reliable  basis  for  the  assessment  of  extra  premiums. 
The  accident  figures,  however,  m.ay  be  regarded  vnth.  more  confidence, 
and  would  probably  repay  further  study.  It  is  sufficient  to  notice 
here  the  steady  rise  in  the  general  rate  of  accident  for  all  males 
-sWth  the  age — from  under  one-half  per  1,000  at  ages  1.5-19  to  I'S 
per  1,000  at  ages  65  and  upwards — and  the  vdde  differences  for 
different  occupations,  the  mortality  figures  varying  from  266  for 
seamen  and  merchant  service  (as  against  -58  for  all  occupied  males) 
to  9  for  the  clergy.  The  experience  includes  altogether  24,948 
deaths  from  accident. 

E.  T. 


ACTUARIAL     NOTES. 

I. — On  the  Graphic  Delineatiun  of  Interpolation  Formula.  By 
Duncan  C.  Fraser,  ^M.A.,  F.I.A.,  Actuarij  to  the  Royal 
Insurance   Company,   Limited. 


1.  IF  the  inclined  lines  in  the  figure  represent  the  products  of 
the  quantities  they  connect,  so  that  AB'=iioX  ^^"o; 

then  A  F  —  AB  =  (w,  —  Mq)  Aro= Awo  {i\  —  ro)  =  CD  —  ED 

AB  +  CD  =  AF  +  ED 

Adopt  the  convention  that  a  line  taken  rightwards  gives  the 
-\-ve  sign  to  the  product,  and  leftwards  the  — ve  sign;  so  that 
AB  =  UqX  Ai-o,  BA=  — Ko X  Aro . 

then  AB-fCD  +  DE  +  FA  =  0 

Therefore,  if  we  regard  the  horizontal  lines  as  valueless,  we  may 
say  that  the  circuit  of  the  cell  is  zero.  It  will  be  noticed  that 
the  relative  positions  of  Vq,  Vi,  Avo,  are  inverted  and  reversed 
as  compared  with  the  relative  positions  of  Uq,  Wj,  Amq- 
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(n  +  2 


(ll+Z\: 


(''  +  l)o 


(«-l) 


(n-2) 


2.     The    2nd   ligure   is  the    ordinary  scheme  of   differences 
with    binominal     coefficients    inserted^    the    symbol    (n),.    being 


used  for 


n{n  —  l)(n  —  2)  .  .  .  (;*  —  ?•  + 1) 


The  coefficient  {n)i  is  placed  opposite  Wq  and  the  law  followed  by 
the  remaining  coefficients  is  obvious. 

The  coefficients  constitute  a  scheme  of  differences  inverted 
and  reversed — thus  (71  +  2)4 — ("  +  1)4=  ('*  + 1)3 — and  each  cell 
has  the  same  properties  as  that  in  the  first  figure. 

Consider  any  group  of  cells.  The  circuit  of  each  cell  is 
zero^  and  therefore  the  sum  of  the  circuits  of  all  the  cells  is  zero. 
But  the  products  represented  by  internal  lines  all  cancel  out, 
since  each  is  taken  once  positively  and  once  negatively.  There 
remain  only  the  external  lines,  and  therefore  the  circuit  of  any 
group  of  cells  is  zero. 

It  follows  that  if  we  pass  from  any  chosen  coefficient,  as  (n)i, 
to  any  chosen  difference,  as  A'*m_2,  the  result  is  identically  the 
same,  whatever  route  be  taken.     For  example 

(n)lAt<_l+(n  +  l)oA■■^M_l  +  (?^  +  l)3A3^^_o+(/^  +  2)4A^M_2 

=  (n)iAwo  +  (/O2A-M0  +  [n).Ahi_x  +  {n  +  1)4A^M_2 
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3.  lu  the  second  figure  suppose  fourth  differences  to  be 
constant.  Then  every  route  which  extends  right  across  the  figure 
will  give  the  same  result.     For  example,  the  uppermost  route 

(«  + 1  >-2  +  («  +  2)iAm_,  +  (n  +  2)oA2»_3  +  in  +  S)3^^u_;  +  fn  +  S)A'u., 

will  give  the  same  result  as  the  lowermost  route 

(n-2)oWo+(n-2)iA«i  +  («-l).2A--^w,+  (7i-l)3A3Mo+(«)4A-*w_i 

For,  the  circuit  of  the  Avhole  group  of  cells  is  zero.  But  the 
lines  on  the  left  of  the  figure  between  (/i  +  l)o  and  (n  — 2)o  cancel 
one  another  in  pairs  since  (n  +  l)oW_i  — (w)oM_i  =  w_i  — w_i  =  0,  &c. 
And  the  lines  on  the  right  of  the  figure  between  A*m_3  and  A^«_i 
cancel  one  another  in  pairs,  since  (n  +  2)i(A^M_3  — A^m_o)  =  0,  &c., 
fourth  differences  being  constant. 

There  are  left  only  the  upper  route  and  the  lower  route,  taken 
in  opposite  senses  and  cancelling  one  another.  The  two  routes 
taken  in  the  same  sense  are  therefore  equivalent. 

By  adding  cells  to  the  figure,  or  taking  cells  from  it,  any 
route  can  be  made  the  upper  route  or  the  lower  route. 

Thus  every  route  across  the  diagram,  however  twisted  or 
circuitous  its  course,  if  it  ends  at  constant  differences  gives  the 
same  result. 

4.  Suppose  n  integral,  and  continue  the  diagram  downwards 
until  the  term  «„  is  reached.     The  lower  boundarv  of  the  figure 


will  then  be  as  follows — 


^^Kn-4 


A3u„-3  (^^^  =  '^ 


£^-Un.-2 


'(2)3  =  0 


^'^■'='  \  /i:!— ^i)-o 


(0)i  =  0 


Taking  now  the  lowest  route  across  the  figure,  the  coeflficient 
of  M,j  is  unity  and  the  coefficient  of  every  other  term  is  zero,  so 
that  the  result  is  simply  ti„. 

But  every  route  across  the  diagram  gives  the  same  result,  and 
therefore  every  route  gives  a  foi-mula  for  w„. 
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Taking  the  inclined  lines  as  representing  the  sign  of 
multiplication  and  the  horizontal  lines  the  sign  of  addition^  the 
second  diagram  is  a  compendium  of  formulas  for  u„. 

5.  Formulas  which  proceed  to  constant  differences  are  exact, 
and  are  true  for  all  values  of  n  whether  integral  or  fractional. 

Formulas  which  stop  short  of  constant  differences  are 
approximations. 

Approximate  formulas  which  terminate  with  the  same 
difference  are  identically  equal. 

Approximate  formulas  which  terminate  with  distinct  differences 
of  the  same  order  are  not  identical.  The  difference  between  them 
is  expressed  by  the  chain  of  lines  necessary  to  complete  the 
circuit.     Thus, 

(Any  route  ending  at  A^Uo)  —(Any  route  ending  at  A^«_3) 

=  in  +  2)3{A^u_o-A^u_^)  +  {n  +  l)./^.^u_,-Ahi_o)  +  i7i),{Ahio-Ahi_i) 

=  {n  +  2%A'u_3  +  {n  +  l);A*u_o+{n)3A'u_i 

=  a  series  of  horizontal  diagonals. 

6.  Example  of  Formulas. — The  route  through  Uq  and  its 
differences  gives  the  familiar  fundamental  formula 

u„  =  Uo+{n)^l.Vo+{}i).2\-Uo+{n)-sA^Uo  +  Szc.  .      .      .      (I) 

The  corresponding  route  upwards   to  the  right   gives  Everett^s 
formula  for  ascending  differences 

«n=Hn+(«)lAw_i  +  («+l).A2«_o  +  («  +  2)3A3M_3+&C (II) 

7.  Stirling's  Formula — 


Ak  -1 


(«  + 1)^.  A-V' . .;     '       (« +  2)4  A'«-a  ("  +  3)8 


This  figure  includes  only  the  cells  horizontally  on  the  right 
of  U(,.  Take  the  upper  route  and  the  lower  route,  and  then 
the  mean.     Therefore 

A^u_,  +  A'u_,  ^(n  +  2),+  {n  +  l),  jr.. 

+  («+l)3 2 ' 2 A^M_2  +  ivc.  .  .  .  (Ill) 
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(»-l)o 


The  upper  route  alone,  and  the  lower  route  alone,  give  formulas 
which  may  often  be  conveniently  substituted  for  Stirling's 
formula,  and  to  even  differences  these  formulas  give  identically 
the  same  results  as  Stirling's  formula. 

By  giving  their   values   to    the    coefficients   the    formula    is 
easily  expressed  in  the  customary  form 


8.  Bessel's  Formula — 

«0  («)l 


A-_ 


«l  ("-l)i 


^ 


(n  +  l)s 


A*-^ 


(»  +  2)5 


("  +  1)4 


A^.l  (»+l)3 


In  this  figure  take  the  upper  route  and  the  lower  route,  and 
then  the  mean 

+  ^'^±^^^+^-A3._.  +  („  +  l),^'"-'  +  ^'"-+  &c.      .     .(IV) 


Put  n  =  rii  + 


.•.     Un,.l  = 


(m+  .)  +(vi-    ^ 


3^ 


+ 


+ 


V  '  +  2A 2 "^ 2 "^  "- 

/     ,  3\  A^«_.,  +  A^u. 

r+2A — ^^2 — 


+  &c. 


(V) 


The  same  remark  applies  as  in  the  case  of  Stirlin2:'s  formula. 
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By   giving  their   values   to    the    coefficients    the    formula    is 
easily  expressed  in  the  customary  form 


+ 


2  A2»_,  +  A%o 


+ 


{--D 


Ahi_, 


+ 


('"^-DG'^'-i") 


A*u_2  +  A*u_i 


+  &C.     (Va) 


14  2 

9.  Everett's  Central  Difference  Formula — 
Returning  for  a  moment  to  the  figure  in  section  1 
AB  +  CD  =  Ar  +  ED  =uAv,  +  vAu<, 

=  iio{vi  —  ro)+t\{ui  —  Vo)  =  UiVi  —  iioVo 

=rc-BE 

=  the  difference  of  the  two  inclined  diagonals. 

Applying  this  relation  to  the  figure  used  for  BesseFs  formula, 
we  can  at  once  write 

Un  =  in),it,  +  (n  +  l)-A~iii>+{>i-i-2),A'u.^,  +  8ic.] 

\    .     -(VI) 
—  {n- 1)  iVo-in)  3^- H_,-{n  + 1), A' u_o-kc.j 

Put  n^p,  l—n  =  q;  then,  giving  their  values  to  the  coefficients, 
the  formula  is  easily  expressed  in  the  customary  form 


+<? 


.o+^^n7^^^A^H_.+^^^^-^?>^-^"^^A%_.. . 


(VIA) 


10.  The  elaborate  diagram  of  section  2  which  has  been  used 
for  purposes  of  demonstration  can  be  replaced  in  practice  by  the 
simple  form  given  below,  in  which  the  difi'erences  are  left  to  be 
supplied  mentally.  The  points  to  be  noticed  are  that,  at  any 
stage  in  a  formula,  the  coefficient  of  the  next  term  is  on  the  right 
of  the  difference  last  employed  ;  and  that  the  coefficient  may  be 
used  with  either  the  difi'ereuce  above  it  or  the  difference  below. 
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Thus^  at  every  stage,  tliere  is  a  choice  between  two  alternatives  in 
proceeding  to  the  next  order  of  differences. 


K-l 


11,  On  Premiums  pai/able  by  Instalments  fur  Whole-Life 
Assurances.  By  S.  T.  Shoveltox,  M.A.^  A.I.A.,  Felluiv  of 
Merton  College,  Oxford. 


J_HE  problem  dealt  with  in  this  paper  is  that  of  premiums 
payable  by  instalments — m  times  a  year — when  those  instalments 
for  the  current  year  remaining  unpaid  at  the  time  of  death  are 
deducted  from  the  sum  assured.  Let  it  be  assumed  that  the  sum 
assured  is  payable  at  the  end  of  that  mth  part  of  the  rear  in 
which  the  life  fails,  and  let  Uj"  denote  the  annual  premiums 
payable  m  times  a  year  when  unpaid  instalments  are  to  be 
deducted.     Then  the  sum  payable  will  be 


1 


m  — 1 
m 


n. 


1- 


n. 


1 


n. 


according  as  the  life  fails  in  the  tirst,  second,  .  .  .  rth,  ...  of  the 
m  sections  into  which  the  year  is  divided.  The  value  of  this  is 
A^"'-'[l— IIj.""]    together    with    the    value    of   an    assurance    of 


n. 


n, 


.  according    as    death    occurs    in    the    lirst, 
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second,  .  .  .  section  of  the  year.     The  value  of  this  assurance  is 
readily  seen  to  be 

TT""-  f  I  ■>  /•  \ 

— -—  -,  /V^     -|-   1    .1j      -+-   5     Aj.       ...  -        11,.     -  1   A.r      +  2' Aj      •   •  •  - 

"i       I  mi  m  )  (  ) 

which,  by  Lubbock's  fornuila,  is  equal  to 

m  —  1  .  .,.x      m-  —  l  .  ...        in-  —  l 


n-fAr^-  '^A-^+ "^ AAr  -  ^^ A^A^"' . . 

L  2m  12m-  z-im^ 

or 

"-  V2mr^^  -12^^'^  -2^^^^^;  •  •  •  J 

C»i) 

Since  AA-'  =  r  A«-Ai"'>=  -A^,-. 

Hence, 

Therefore, 

m  —  1  731-  —  1  /     • '")        1  ^""K 

1    _    ^  2771      "=         127?i^V    •"'       2        ^'7 

TO)-  Xr^ 


/•        (^"'^  1  ("On 

1  r,i-l       m-^-1    ('^'■^~2^^^^^7 


+  ^^~  + 


12m-^ 


where   ("')p^'"'  denotes  the   corresponding  annual   premium  when 
no  deductions  are  made. 

At  3  per-cent  the  ratio  of  the  third  term  to  the  second  varies 

,,  ,  „  -  _  ??i  + 1  -^  .,,//;  + 1  , 

trom   about   •UIo-t^ —  at   ase  20  to   "12 -. at   ase    /o   and, 

om  ^  bm 

since  ,  ,,.  ,„    is  larire  in  comparison  with  — ; ,  the  third  term 

may  be  neglected.     ^^  e  then  have  the  convenient  formula 

1  1  m-l  .      ^  , 

nw  =  ^iSiyp^  +  "2^  approximately. 

This   result   may   also  be  obtained   on   the    assumption  of  a 
uniform    distribution    of    deaths    in    any    year.       For,    on    this 

1  P      (  /'^   —  1  )    T-T     ,„^  i'>n  2)    TT     », 

assumption,  the  assurance  ot   11  "  ,    11 ,     ...   as 

^       '  m  III 

above,  is  equivalent  to  one  of 

|_    m*  m-  m-  J 

navable  at  the  end  of  the  vear. 
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The  value  of  this  is 

.^^ — ^  A^n  '"> 

j- 

Writing  Aj;i  =  \]^"j    and    [l+i)  =  (l  +  ^]     and  expanding    in 

powers  of  y  the  value  is  seen  to  be  — — Il'^"^A^^^    neglecting  the 

powers  of  j.     Or  we  may  proceed  in  a  slightly  different  manner. 
From  the  self-evident  equations 

l  =  (l+i)A.v  +  ia^., 
we  have,  using  A.,.i  =  A ,.'"/, 


(i+.)i-(i+,i) 


A_,=  a'_^">-  \a:,  [Text-Booh,  Ch.  IX] 


whence  H^'" 'a^'"'  =  A^"" - n^"' \ ai'"> -  \ aj\ 

and  the  same  result  follows. 

2.  If  the  sum  assured,  less  the  deductions,  is  to  be  paid 
at  the  end  of  the  year,  we  have,  in  a  precisely  similar  manner^ 
using,  for  the  sake  of  simplicity,  the  same  symbol,  n^"*', 

n«ai"')=A.[i--n7]  +  ^A.m--^n-)(Air,-^AA:;^) 

Hence,  as  before,  /  \  \ 

1      _      1  rii  —  \       m-—\\  2  ^ 

We  thus  have 

This  may  be  expressed  in  terms  of  the  annual  premium 

1  1  771-1 


+ 


m  —  1 


1     "^        2m     .  m—\ 

■t  J7  3,3, 


+ 


'Zm 


}_  _tn—\    P.^  +  r/       m  —  1 
V^.        '2m         P7   '^    2m 


-p.O-"kr^) 
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The  value  of  11;"   given  in  the  Text-Booli,  Ch.  XVIII.  §92  is 


(l+0""Pf 
Now  '^ 


[l  +  i}''^  =  il-d)      ^'^^)  =  l+'^d 


Hence  the  two  values  are  practically  the  same. 
If  m  =  2  we  have 


n;  = 


-1 


which  is  slightly  less  than  the  usual  practical  approximation 

2Pa.  Pp 

-i      16  ■" 

In  the   same   way  if  the  sum  assured  is  to  be  paid  at  the 
moment  of  death  we  have 

I  1  m-1  ,  . 

n..  =  -p^  +  -2^approxnnately. 

Thus  it  is  seen  that  at  whatever  time  the  sum  assured  is  payable 
the  difference  between  the  reciprocals  of  the  premiums  when  the 
unpaid    instalments    are    deducted    and    when    they  are    not    so 

deducted  is  always      ,  —    api)roximately. 


THE     INSTITUTE     OF     ACTUARIES. 

SIXTH    INTERXATIONAL    CONGRESS    OF    ACTUARIES. 

The  Council  have  appointed  the  following  gentlemen  as  Official 
Delegates  to  the  Sixth  Actuarial  Congress,  to  be  held  in  Vienna 
from  June  7th  to  loth,  1909  :— Mr.  George  Fraxcis  Hardy, 
President ;  Mr.  Ernest  Woods,  Treasurer  (and  pro.  tern.  Hon. 
Correspondent  for  the  Congress  iu  England) ;  Mr.  A^  illiam 
Peyton  Phelps,  M.A.,  Joint  Honorary  Secretary. 

The  official  programme  of  the  Congress  was  published  in  the 
Journal  for  April  1908  ;;vol.  xlii,  p.  2.21). 
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Some  Financial  and  Statistical  Considerations  of  the  Old  Age 
Pension  Scheme.  By  Vyvyan  Mark,  F.F.A.,  F.I. A., 
Assistant  Secretary,  Edinburgh  Life  Assurance  Company, 
London. 

[Read  before  the  Institute,  22  February  1909.] 

i.HERE  are  many  references  in  the  pages  of  the  Journal  to  Old 
Age  Pensions,  and  in  view  of  the  Act  of  last  year  the  subject — 
from  a  financial  and  statistical  aspect — may  be  discussed  without 
transgressing  on  questions  of  State  policy.  I  therefore  venture 
to  submit  the  following  notes  of  some  of  the  financial  and 
statistical  questions  involved,  stimulated  in  so  doing  by 
Mr.  G.  F.  Hardy's  statement  in  his  Presidential  Address,  that 
he  believed  our  most  important  work  lies  in  the  proper 
application  of  actuarial  principles  to  the  many  practical  questions 
which  arise  from  time  to  time. 

Old  age  pensions  ranging  from  Is.  to  5^.  a  week  according  to 
the  yearly  means  of  the  pensioners  are  granted  to  British  subjects 
resident  in  the  United  Kingdom  who  have  attained  the  age  of 
seventy  years,  provided  their  yearly  means  do  not  exceed  £31  10^., 
and  provided  they  are  not  disqualified  on  the  ground  of  Poor 
Law  Relief,  imprisonment,  or  the  other  reasons  set  forth  in 
Section  3  of  the  Act.* 

The  pensions  are  payable  weekly  in  advance  through  the 
Post  Office  on  presentation  of  an  Order  which  is  handed  to  the 
pensioner  when  his  claim  is  allowed.     Before,  however,  a  pension 

*  See  J.I.A.,  xlii,  p.  90.  : 
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is  granted,  application  has  to  be  made  and  the  circumstances  of 
each  case  investigated. 

Up  to  31  December  last,  596,038  pensions  had  been  granted 
— the  average  amount  of  each  being  4^.  lOd.  per  week.  The 
distribution  of  these  in  the  four  countries  is  shown  below — 


liate  of 
1    Pension 
i        per 

England 

excluding 

Monmouthshire 

Wales 
Including                Scotland 
Monmouthshire 

Ireland 

week 
1 

Number 

Number                 Number 

Number        • 

1 

1       5s. 

4s. 

3s. 

2s. 

1       Is. 

• 

297,332 

15,178 

14,830 

7,185 

4,423 

19,691 
864 
805 
362 
234 

60,787 

1,443 

1,488 

656 

395 

161,578 

3,101 

3,131 

1,628 

927       1 

1 

I    Tottil 

1 

338,948             21,956 

64,769               170,365       \ 

In  addition  to  these,  there  will  be  a  considerable  number  of 
pensions  to  be  gi'anted  in  respect  of  the  claims  which  it  was  not 
possible  to  deal  with  by  31  December.  There  will  also  be  a 
further  number  in  respect  of  claims  still  coming  in  as  individuals 
reach  pension  age. 

The  investigation  of  claims  is  entrusted  to  local  Pension  Com- 
mittees and  Pension  Officers.  The  latter  are  appointed  by  the 
Treasury  while  the  former  are  appointed  by  the  various  county, 
borough  or  urban  councils.  The  local  Pension  Committee  may 
appoint  sub-committees  with  powers.  There  must  be  at  least 
seven  members  on  each  committee — not  necessarily  members  of 
the  coimcil  by  which  the  committee  is  appointed — and  the  number 
must  not  exceed  that  of  that  council.  The  Local  Government 
Board  is  constituted  the  Central  Pension  Authority.  An  applica- 
tion for  a  pension  is  in  the  first  instance  referred  for  enquiry  and 
report  to  the  Pension  Officer.  The  Pension  Officer's  report  is 
then  considered  by  the  local  Pension  Committee.  If  his  report  is 
unfavourable  and  the  committee  agree  that  the  claim  cannot  be 
allowed,  they  must  give  the  claimant  an  opportunity  of  being 
heard  before  coming  to  a  final  decision.  If  they  decide  against 
the  claimant,  a  notice  is  sent  to  the  claimant  stating  on  what 
grounds  the  application  has  been  rejected  and  the  claimant  has 
the  right  to  appeal  to  the  Central  Pension  Authority.  If  the 
claim  is  passed,  notice  is  given  to  the  claimant  and  to  the 
Pension  Officer.      The  Pension   Officer  has  then  to  provide  the 
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claimant  with  a  book  of  Pension  Orders^  and  to  instruct  him  in 
regard  to  the  method  of  obtaining  payment  by  presenting  the 
Orders  at  a  Post  Office.  When  a  fresh  book  of  Pension  Orders 
is  required  the  pensioner  has  to  declare  that  he  is  not  disqualified 
from  continuing  to  receive  a  pension.  In  order  to  ensure  pay- 
ment from  the  date  a  pensioner  becomes  entitled  to  the  allowance, 
claims  may  be  allow'ed  provisionally  four  months  in  advance. 
Pension  Officers  as  servants  of  the  Inland  Revenue  obtain  their 
remuneration  from  the  Treasury,  but  members  of  local  Pension 
Committees  do  not  get  paid  for  their  services.  They  may,  how- 
ever, appoint  a  clerk  to  be  paid  an  inclusive  fee  for  his  services, 
the  scale  of  fees  ranging  from  \s.  to  2^.  'od.  per  quarter  per  1,000 
of  total  population  for  general  incidental  expenses,  and  a  fee  of  5s. 
for  each  claim,  restricted  to  )ls.  6d.  for  each  claim  in  excess  of  20. 
The  success  of  the  scheme  will  depend  greatly  on  the  tact 
shown  by  the  executive  in  carrying  out  the  regulations,  and  the 
maintenance  of  the  distinction  between  an  Old  Age  Pension  and 
Poor  Law  Relief.  The  cost  of  the  former  is  borne  entirely  by  the 
State.  Besides,  receipt  of  an  Old  Age  Pension  imposes  no  loss  of 
franchise.  No  control  is  imposed  on  the  manner  of  expending 
the  allowance,  beyond  the  prohibition  of  alienation  by  assignment. 
This  prohibition,  however,  is  ineffective  to  a  certain  extent,  since 
the  provisions  for  facilitating  papneut  in  cases  where  the 
pensioner  is  unable  to  attend  personally  are  being  taken  advantage 
of  by  money  lenders  as  a  means  of  obtaining  a  security  for  loans. 
On  the  other  hand  the  Poor  Law  Authorities  have  to  supply  such 
information  as  it  is  in  their  power  to  give,  if  they  are  called  upon 
to  do  so,  for  the  purpose  of  ascertaining  whether  any  person  is 
disqualified  by  reason  of  receipt  of  Poor  Law  Relief.  The  applicant 
for  a  pension  may  also  have  to  appear  before  the  local  Pension 
Committee  and  answer  any  questions  which  may  be  put  to  him, 
and  in  consequence  is  subjected  to  practically  the  same  treatment 
as  if  he  were  applying  for  Relief.  In  view  of  the  fact  that 
pensions  are  not  universal,  it  is  difficult  to  see  how  this  can  be 
avoided.  It  may  be  noticed,  however,  that  false  statements  and 
representations  can  be  more  severely  dealt  with  than  they  are 
in  cases  of  applications  for  Poor  Law  Relief.  The  former  may  be 
punishable  wdth  imprisonment  for  a  term  not  exceeding  six 
months  with  hard  labour,  while  persons  making  false  statements 
for  the  purpose  of  parochial  relief  may  be  imprisoned  for  one 
month  with  or  without  hard  labour  or  fined  up  to  £b.  There  has 
already  been  one  conviction. 

T       9 
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In  the  Bill  as  originally  introduced  the  income  limit  was  put 
at  .£.26  per  annum  and  the  amount  of  pension  at  £13  per  annum, 
but  the  principle  of  a  sliding  scale  was  subsequently  embodied. 
It  was  held  that  the  adoption  of  the  sliding  scale  offered  some 
encouragement  to  thrift  since  it  provided  for  those  who  are 
earning  between  £26  and  £31  per  annum.  "Without  the  sliding 
scale  those  persons  would  not  have  benetited,  whereas,  the  income 
of  those  in  recept  of  £26  ])er  annum  would  have  been  increased 
50  per-ceut.  Under  the  sliding  scale  the  income  in  both  cases 
is  made  up  to  £34  per  annum.  It  will  be  noticed,  however, 
from  the  table  given  above  that  in  95  per-cent  of  the  number  of 
pensions  granted  the  amount  of  pension  is  calculated  according  to 
the  maximum  rate  of  5s.  per  week. 

If  the  provisions  of  the  Act  are  not  materially  altered,  it  will 
be  interesting  to  observe  its  effect  on  institutions  with  which  one 
associates  the  thrift  of  the  working  classes,  and  I  shall  now  refer 
to  the  present  position  of  these  institutions.  Speaking  generally, 
they  may  be  said  to  embrace  Industrial  Assurance  Companies, 
the  Post  Office  Insurance  Scheme,  and  Societies  connected  with 
the  Friendly  Societies  Registry  Office,  namely.  Friendly  Societies, 
Building  Societies,  Co-operative  Societies,  Trade  Unions, 
Certified  Savings  Banks,  and  the  Post  Office  Savings  ]5ank. 

Excluding  paid  up  capital  and  sundry  shareholders'  balances, 
the  total  liabilities  appearing  in  the  balance  sheets  of  Industrial 
Assurance  Companies  as  summarized  in  the  Parliamentary 
Keturns  for  1887  amounted  to  £5,400,141,  while  the  amount 
stated  in  the  Returns  for  1907  is  £35,987,373,  showing  an 
increase  of  £30,587,232,  or  £1,529,362  per  annum  for  a  period 
of  20  years. 

The  Revenue  Accounts  for  these  years  are  summarized  in  the 
followiue:  statement : 


Income 

1887 

1907 

Outgo 

18S7                1007 

£ 

£ 

£       1        £ 

Premiums 

, 

3,746,241 

12,440,868 

Claims  under  Policies 

1,461,832    4,737,28; 

Consideration  for  Annuities 

Surrenders 

9,156        129,65< 

granted 

6,746 

Annuities .          .          .          • 

15            5,39J 

Interest    and     Dividends 

Commission 

986,287    3,183,54(] 

(less  Tax)     . 

169,659 

1,126,549 

Expenses  of  management . 

575,500    2,217,74f 

Fines,  fees.  &c. 

227 

1,504 

Dividends  and  bonuses  to 

Capital  paid  up 

28,064 

168,128 

shareholders  . 

8,219 ;      610,854 

Transfers      from 

other 

Decrease  in  value  of  invest- 

Accounts 

. 

99,349 

539,266 

'■       ments.and  had  debts,  i-Vc. 

2,914           8,130 

£ 

;  Increase  in  funds 

!                                             £ 

999,617  1  3,390.451 

4,043,540  14,283,061 

*,043,o40J  14,283 ,0(51 

1909.] 


of  the  Old  Age  Pension  Scheme. 


249 


Premiums  and  consideration  money  for  annuities  received 
during  the  past  twenty  years  amount  to  £154,842,214,  while 
£1 1,080,007  was  received  by  wav  of  interest  and  dividends  less 
income  tax.  On  the  other  hand  claims  paid  amounted  to 
£61,169,40.2,  annuities  to  £299,322,  surrenders  to  £807,940, 
commission  absorbed  the  sum  of  £40,022,435  and  expenses  of 
management  the  sum  of  £27,337,758. 

In  the  following  table  is  given  a  summary  of  the  assurances 
in  force  as  shown  in  the  latest  Valuation  lieturns  lodged  prior 
to  1887  and  1907  respectively.  The  most  remarkable  feature  is 
the  enormous  growth  of  Endowment  business,  and  it  is  of 
interest  to  note  that  in  1907  the  returns  only  showed  seven 
contracts  for  deferred  annuities,  or  pensions,  amounting  in  all  to 
the  triflini;  sum  of  £132. 


Its?                                              10U7 

No.  of 

Policie.s 

Net  Amount         No.  of 
Assured           Policies 

Net  Amount 
Assured 

Assurances,  whole  term  of  life    8,951,210 

Endowments 25,192 

Endowment  assurances                     70,116 

Joint  lives 99,326 

Miscellaneous 

X, 

80,552,116    23,713.681 

344,736      2,083,852 

1.089,610         629,972 

1,448,025         431,105 

...         j                 8 

£ 

234,571.308 

19,775,344 

6,276,904 

6,841,797 

4,260 

9,145,844 

83,434,487 

26,858,618 

267,469,613 

Annuities — 

1       Immediate       1 

Deferred 

15 

51 

7 

1,761 
132 

1 

15 

58 

1,893 

The  Post  Office  Life  Insurance  System  may  be  said  to  date 
from  1864,  when  a  Bill  was  introduced  authorizing  the  grant  of 
insurances  at  certain  Post  Offices.  Prior  to  1864  the  National 
Debt  Commissioners  had  power  to  grant  Government  Life 
Assurances  for  sums  not  exceeding  £100,  but  this  power  was  not 
utilized  as  it  had  been  made  a  condition  of  its  exercise  that  a 
deferred  annuity  should  be  effected  concurrently  with  the  issue 
of  a  policy.  The  minimum  and  maximum  limits  of  insurance 
were  respectively  tixed  at  £20  and  £100,  and  of  annuities  at  £4 
and  £50  per  annum.    In  1882  the  minimum  limits  were  reduced 
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to  £o  in  the  case  of  insurances  and  £1  in  the  case  of  annuities, 
and  the  maximum  limit  in  the  case  of  annuities  raised  to  £100 
per  annum,  while  new  tables  of  rates  were  introduced  and  the 
business  linked  to  the  Post  Office  Savings  Bank.  In  1896  the 
rates  were  again  revised.  According  to  the  accounts  for  the  year 
ended  31  December  1907,  the  premium  receipts  for  the  year 
amounted  to  £49,610,  claims  under  policies  amounted  to 
£11,989,  surrenders  to  £8,742,  annuities  to  £20,543,  and  manage- 
ment charges  to  £1,400.  The  funds  invested  in  2i  per-ceut 
Consolidated  Stock  amounted  to  £893,898,  while  there  was  an 
over- draft  of  j€397. 


No.  of 
Returns 

No.  of 
Members 

Funds 

Feiendlt  Societies  : 

Ordinary  Friendly  Societies 
Societies  having:  Branches. 
Collecting  Friendly  Societies     . 
Other  classes      .... 

6,773     - 
20,144 
45 
1,999 

3,226,672 
2,673,246 

7,884,307 
822,744 

£        i 

18,056,640  , 

23,888,491  : 
8,469,767  1 
2,205,644  : 

28,961 

14,606,969 

52,620,542 

BriiiDixG  Societies  : 

IncoiiJorated  Societies 
Unincorporated  Societies  . 

1,904 
60 

559,103 
57,626 

55,894,058 
16,364,370  ! 

1 

1,964 

616,729 

72,258,428 

Co-operative  Societies      . 

2.782 

2,467,806 

52,960,807 

Trade  Unions ..... 
Workmen's  Compensation  Schemes 
Friends  of  Labour  Loan  Societies . 
Total  Registered  Provident  Societies 

645 

1,719,031 

5,864,342 

51 

103,444 

193,794 

252 

33,500 

257,643 

34,655 

19,547,479 

184,155,556 

;        Bauks 

i 

Depositors 

Dexjcsits 

Railway  Savings  Banks  . 

Trustee  Savings  Bauks  (including 
Investments  in  Stock,  and 
Special  Investment  Accounts) 

Post  Office  Savings  Bank  (including 
Investments  in  Stock) 

Total  Certified  and  Post  Office 
Savings  Banks  . 

Grand  Total  . 


18 


64,126         5,865,072 


224     I       1,759,228       61,806,617 
15,055     ■     10,332,784  '  174,982,645 


15,297  12,156,138     242,654,334 


49,952  31,703,617     426,809,890 


i 
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The  total  number  of  contracts  in  force  was 

2^,930  deferred  annuities  for  £61,093  per  annum. 
13,261  insurances  at  death  for  £765,861. 

"With  regard  to  the  societies  connected  with  the  Friendly 
Societies  Registry  Office,  the  preceding  is  a  condensed  state- 
ment of  the  general  summary  published  in  the  last  returns. 
The  particulars  of  Friendly  Societies  refer  to  the  year  ending 
31  December  1905,  and  of  the  other  classes  for  the  year  1906. 

There  is  a  certain  amount  of  overlapping  in  the  figures  given 
in  the  totals,  because  many  persons  are  members  of  more  than 
one  Society,  and  many  may  also  be  depositors  in  Savings  Banks, 
and  at  the  same  time  a  portion  of  the  funds  of  Friendly  Societies 
is  deposited  in  Savings  Banks. 

Dealing  in  the  first  place  with  Ordinary  Friendly  Societies, 
Societies  having  Branches  and  Collecting  Friendly  Societies,  the 
last  annual  returns  may  be  summarized  as  follows  : — 

Contributions  from  members       . . .         £9,494,246 
Other  receipts      2,025,623 


Total         £11,519,869 

Amount  paid  in  sickness  claims...  £4,084,301 

Death  claims        2,063,800 

Other  benefits      488,040 

Miscellaneous  payments ...           ..  508,794 

E.xpenses 2,252,143 


Total         £9,397,078 

Of  the  expenses,  £1,395,626  is  attributable  to  Collecting 
Friendly  Societies,  whose  functions  are  somewhat  similar  to  those 
of  Industrial  Insurance  Companies.  The  amount  of  premiums 
collected  by  these  Societies  amounted  to  £3,116,235. 

There  is  no  doubt  that  Friendly  Societies  have  suffered  an 
unforeseen  strain  on  their  resources  thi-ough  the  difficulty  of 
enforcing  a  distinction  between  sickness,  as  insured  against  by 
the  scales  of  contribution,  and  infirmity  resulting  from  old  age. 
It  is  generally  recognized  that  they  are  making  a  gradual 
improvement  in  their  financial  position  by  amending  the  rates 
of  contribution  and  benefit,  and  by  strictly  supervising  sickness 
claims  and  investment  of  funds.  A  comparison  of  a  Summary 
of  the  latest  Valuation  Returns  of  all  Friendly  Societies  with  one 
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relating  to  twenty-five  years  ago  confirms  this^  but  sheds  little 
light  on  what  the  improvement  has  been.  While  returns  are  now 
received  from  practically  all  the  Societies  on  the  Register,  the 
same  remarks  do  not  apply  to  the  working  of  the  first  few  years 
of  the  Friendly  Societies  Act  of  1875,  and  the  comparison  leaves 
out  of  account  the  extent  by  which  the  reserves  have  been 
increased  by  change  of  the  basis  of  valuation.  Moreover,  in 
many  cases  the  rates  of  interest,  sickness  and  mortality  assumed 
in  the  valuations  have  little  or  no  connection  with  the  Society's 
experience.  Generally  speaking,  where  quinquennial  actuarial 
valuations  have  disclosed  deficiencies,  earnest  eff"orts  are  made 
to  improve  the  financial  position  :  in  cases  where  there  is  an 
increasing  deficiency,  it  usually  is  because  no  attempt  has  been 
made  to  rectify  matters. 

Practically  the  only  other  class  of  Society  performing  the 
functions  of  insurance  are  the  Trade  Unions,  whose  annual 
income  according  to  the  last  return  is  ^£2, 709,665,  as  against 
£671,058  twenty  years  ago.  The  expenditure  varies  from  year 
to  year,  and  in  the  1906  returns  amounted  to  ^£2,283,230.  Of 
this  annual  expenditure,  the  average  amount  devoted  to 
Friendly  Society  objects,  is  about  49  per-cent,  while  about 
28  per-cent  is  devoted  to  benefits  granted  during  unemployment. 

Sir  E.  W.  Brabrook,  C.B.,  late  Cliief  Registrar  of  Friendly 
Societies,  reviewed  the  progress  of  all  classes  of  Societies  connected 
with  tbe  Registry  in  a  series  of  papers  read  before  the  Royal 
Statistical  Society  on  20  April  1875,  21  April  1885,  23  April 
1895,  and  18  April  1905.  In  the  last  paper  he  sums  up  the 
progress  made  by  these  institutions  in  the  following  words  : 
"  When  the  comparison  is  extended  over  the  wliole  period  dealt 
"  with  in  these  four  papers  we  find  an  apparent  increase  in  the 
"  funds  of  Friendly  Societies  in  England  and  Wales  of  £850,000 
"  a  year  over  twenty-six  years  ;  in  the  capital  of  Industrial  and 
"  Provident  Societies  of  £1,000,000  a  year  over  thirty-nine  years  ; 
"  in  the  deposits  in  Trustee  Savings  Banks  of  ^6350,000  a  year 
"  over  thirty-eight  years  ;  in  the  Post  Office  Savings  Bank  of 
"  £4,000,000  a  year  over  forty  years,  and  a  decrease  in  Loan 
"  Societies  of  £6,000  a  year  over  twenty-nine  years."  He  infers 
from  these  figures  that  the  invested  wealth  represented  by  the 
institutions  of  which  the  Friendly  Societies'  Registry  takes 
cognizance — other  than  the  Post  Office  Savings  Bank — has 
increased  at  an  average  rate  of  more  than  £2,000,000  per 
annum. 
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If  we  contrast  the  tigures  in  the  statement  given  on  p.  23(J  with 
those  in  a  similar  one  for  1901  we  find  the  increase  to  be 
£59,603,610,  including  £21,722^967  on  account  of  the  Post  Office 
Savings  Bank  and  £9,388,042  on  account  of  Friendly  Societies — 
the  latter  being  in  respect  of  a  period  of  four  in  place  of  live 
years.  If  the  increase  in  the  past  live  years  of  the  Life 
Assurance  and  Annuity  Funds  of  Industrial  Insurance 
Companies  be  added,  namely,  £12,300,835,  an  average  increase 
is  shown  of  over  £14,750,000  per  annum. 

To  what  extent  this  annual  accumulation  of  wealth  is  due  to 
motives  of  thrift  for  its  own  sake  as  distinguished  from  motives 
aroused  by  the  strict  administration  of  the  Poor  Laws  is  a 
question  outside  the  scope  of  this  paper. 

It  has  been  mentioned  that  Friendly  Societies  have  experienced 
diflBculty  in  distinguishing  between  sickness,  as  insured  against 
by  the  rates  of  contribution,  and  infirmity  resulting  from  old  age. 
In  this  respect  the  Old  Age  Pension  Scheme  should  grant  a 
certain  amount  of  relief.  It  will  probably  improve  tiie  position 
of  some  societies,  and  lead  others  to  adopt  either  an  increased 
allowance  in  the  event  of  sickness  under  the  age  of  seventy  years 
or  a  small  pension  between  ages  sixty-five  and  seventy  in  lieu  of 
sickness  benefits  after  the  age  of  seventy.  Obviously  one  of  the 
best  methods  of  extending  the  sphere  of  usefulness  of  Friendly 
Societies  would  be  to  give  them  facilities  for  insuring  against 
unemployment  and  incapacity  during  the  working  years  of  life. 
In  carrying  out  the  work  connected  with  such  classes  of  insurance 
in  an  efficient  manner  so  much  depends  on  local  or  trade 
■conditions  and  the  strict  supervision  of  all  claims  that  many 
Friendly  Societies  and  Trade  Unions  already  provide  the  requisite 
machinery  for  the  purpose. 

The  proceeds  of  Industrial  Insurance  Policies  and  payments  of 
the  nature  of  '•'  windfalls  "  are  so  frequently  put  to  improvident 
uses  that  much  misery  might  be  avoided  were  payment  made 
direct  to  the  banks  by  a  system  of  marked  cheques,  the  moneys 
being  administered  by  trustees  and  a  fair  rate  of  interest  allowed 
on  the  amount  of  such  deposits.  Any  system  of  granting  State 
aid  for  auxiliary  pensions  would  probably  either  interfere  with 
the  developments  of  Insurance  Companies  and  Friendly  Societies, 
or  show  results  similar  to  those  of  the  Post  Office  Insurance 
■Scheme  when  compared  with  those  achieved  by  private  enterprise. 

Objections  have  been  urged  against  the  Act  on  the  ground 
that  the  Scheme  is  a  non-contributorv  one.     It  is  difficult  to  see 
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ill  what  other  manner  it  would  have  been  feasible  to  introduce  a 
system  of  Old  Age  Pensions  without  embracing  other  benefits 
which  would  interfere  materiall}'  wath  the  extension  of  any  of  the 
thrift  institutions  to  which  I  have  referred.  Indeed,  the  payment 
of  an  aliment  allowance  during  invalidity  and  unemployment  is 
almost  essential  if  the  Scheme  is  to  be  supported  to  any  great 
extent  by  the  periodical  contributions  of  wage  earners.  There  is 
a  tendency  in  all  Pension  Funds  connected  with  railway 
companies  and  other  large  employers  of  labour  to  depart  from 
the  main  object — aliment  of  superannuated  employees — and  to 
introduce  the  Savings  Bank  and  Insurance  elements,  and  similar 
extensions  would  no  doubt  be  demanded  in  a  National  Pension 
Scheme.  In  addition,  we  are  faced  with  the  questions  which 
always  arise  at  the  inception  of  a  Pension  Fand  ;  provision  has  to 
be  made  for  members  who  will  be  placed  on  the  superannuation 
list  at  the  outset  as  well  as  for  members  who  will  be  classified  as 
contributors.  If  the  latter  are  called  upon  to  pa)'^  contributions 
ill  each  case  equivalent  to  the  value  of  the  benefits  granted,  the 
amount  to  be  paid  by  those  who  have  been  in  the  service  for 
many  years  is  comparatively  large^  and,  as  a  rule^  is  more  than 
their  means  afford,  whereas  if  the  charge  is  spread  equally  over 
all  the  contributors,  those  still  in  early  years  of  life  have  to  pay 
considerably  more  than  they  Avould  be  asked  to  do  b}^  an 
insurance  company  for  insuring  the  same  benefits. 

There  are  no  means  of  tracing  persons  such  as  exist  on  the 
Continent,  and  in  the  absence  of  some  ready  method  of 
identification,  it  is  unlikely  any  development  of  the  stamp  slip 
system  at  present  in  use  in  connection  with  Post  Office  Savings 
Bank  Accounts  would  prove  a  satisfactory  means  of  collecting 
premiums. 

A  contributory  scheme  is  unpopular  with  the  working  classes. 
As  a  rule,  female  labour  is  not  paid  at  such  rates  of  wages  as 
would  permit  of  direct  levies,  and  it  is  questionable  whether  those 
w^age  earners  who  contribute  to  Trades  Unions  and  other 
institutions  of  an  altruistic  nature  could  aff'ord  to  pay  in  addition 
the  sum  required  to  provide  an  adequate  pension  during  old  age, 
incapacity  or  invalidity. 

It  might  also  be  held  that  contributions  under  a  contributory 
scheme  partake  of  the  nature  of  a  poll-tax.  If  so,  and  the  Fund 
were  kept  strictly  in  trust  for  the  specified  objects,  it  virtually 
amounts  to  earmarking  a  portion  of  the  Revenue  for  a  particular 
purpose — a  proceeding  quite  opposed  to  our  ideas  of  taxation. 
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These  points  are  more  or  less  of  an  economical  character,  but 
there  are  others  which  appeal  more  directly  to  ns  as  Actuaries. 

The  Act  is  restricted  in  its  scope,  and  unless  it  were  made 
universal  it  is  difficult  to  see  how  equitable  rates  of  contribution 
could  be  fixed.  Even  if  rates  were  calculated,  the  statistics  on 
which  they  would  have  to  be  based  are  so  unsatisfactoi-y  that  in 
a  few  years'  time  they  would  require  to  be  revised :  it  is  easier  to 
alter  in  each  year's  Budget  the  amount  required  to  meet  the  cost 
of  pensions  than  to  alter  fixed  contributions.  Owing  to  the 
difference  in  the  incidence  of  rates  of  mortality  according  to 
sex,  locality  and  occupation,  different  scales  of  contribution 
should  in  equity  be  charged  in  different  circumstances.  So  many 
contributory  pension  funds  have  been  brought  to  an  unsatis- 
factory financial  condition  owing  to  a  lack  of  recognition  of  the 
fundamental  actuarial  principles,  that  it  is  questionable  whether 
such  a  large  trust  as  would  be  constituted  by  a  universal 
contributory  scheme  would  be  rigorously  administered.  One 
realizes  the  difficulties  there  would  be,  on  considering  the  control 
that  such  a  fund  would  have  over  the  money  market,  and  looking 
at  the  number  of  alterations  which  have  been  made  in  the 
permanent  charge  for  reduction  of  the  National  Debt  since  it  was 
fixed  by  the  National  Debt  (Sinking  Fund)  Act  1875. 

Possibly  the  question  of  the  statistics  on  which  the  yearlv 
estimates  of  the  cost  of  the  scheme  will  have  to  be  based  is  the 
question  in  which  we  are  most  interested.  Mr.  G.  F.  Hardv  in 
his  Presidential  Address  referred  to  the  improvements  which 
have  been  introduced  in  the  Registrar-General's  Returns,  and  to 
the  need  of  further  reform,  and  also  how  desirable  it  is  to 
eliminate  from  these  Returns  and  the  Census  figures  the 
systematic  errors  which  at  present  vitiate  the  age  statements. 
The  necessity  is  now  intensified  owing  to  the  Old  Age  Pensions 
Act,  because  it  will  be  vital  to  be  able  to  predict  as  closely  as 
possible  the  annual  charge  for  pensions — if  not  their  capitalized 
value.  One  of  the  greatest  difficulties  has  been  encountered  in 
obtaining  proof  of  age.  Certain  facilities  are  granted  in  many 
cases — such  as  to  members  of  friendly  societies — in  obtaining 
certificates  of  birth  and  of  death  at  a  minimum  of  expense  and 
trouble;  but  the  present  system  of  handing  to  the  person  who 
registers  a  birth  a  slip  notifying  that  the  birth  has  been  registered 
can  hardly  be  regarded  as  satisfactory.  A  parchment  document 
containing  the  name,  date  of  birth,  means  of  identity  and  a 
reference  to  the  full  records  in  the  Ilea;istrar's  office  miirht  be  of 
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great  use  in  obviatiiiir  age  questions  in  future.  For  instance, 
subsequent  entries  might  be  inserted  officially  on  the  occasion  of 
marriage,  and  production  of  the  document  called  for  at  tbe  time 
of  a  census  enumeration.  It  might  also  be  useful  in  facilitating 
the  work  of  labour  exchanges,  since  its  production  would  be  to 
some  extent  a  certiticate  of  character.  Questions  of  fraud  would 
have  to  be  secured  against,  but  a  means  of  ready  access  to 
duplicates  retained  by  the  Registrar  could  surely  be  devised 
which  would  reduce  this  to  a  minimum. 

AMien  the  scheme  was  introduced  in  Parliament  it  was 
estimated  that  the  number  of  pensionable  ])ersons  over 
rO  years  of  age  Avould  be  572,000.  This  number  was 
raised  to  over  600,000  when  the  sliding  scale  was  adopted. 
These  ligures  were  based  on  tables  prepared  by  the  Local 
Government  Board  in  July  1907  [Cd.  Paper  3618,  1907]  which 
contain  estimates  of  the  total  population  at  30  June  1907  over 
65  yeai's  of  age,  70  years  of  age,  and  75  years  of  age,  and  the 
number  of  pensionable  persons  is  found  by  making  deductions 
for  those  who  are  disqualified  on  account  of  the  income  limit, 
pauperism  and  the  other  standards.  Somewhat  similar  tables 
based  on  the  1S81  and  1891  Census  are  given  in  the  Report  of 
the  Departmental  Committee  on  the  Aged  Deserving  Poor 
[Cd.  Paper  67,  1900],  but  in  preparing  the  1907  tables  the 
results  of  the  1901  Censxis  were  available  and  were  used. 

No  estimate  was  submitted  showing  the  capitalized  value  of 
the  probable  aggregate  pensions  which  would  be  entered  into  in  this 
linancial  year,  nor  was  any  distinction  drawn  between  males  and 
females.  These  are  two  very  important  omissions.  In  the  tirst 
place  a  pension  once  granted  is  seldom  reduced,  and,  whatever 
alterations  are  made  in  the  future,  it  is  unlikely  the  present 
pensioners  will  be  the  losers  so  long  as  they  are  able  to  comply 
with  the  conditions  now  in  force.  In  the  second  place  the  tests 
in  the  case  of  female  applicants  for  pensions  are  similar  to  those 
for  male  applicants ;  since  the  rates  of  mortality  of  female 
annuitants  are,  as  a  rule,  much  lighter  than  those  of  male 
annuitants  and  there  is  no  diiference  in  the  amount  of  pension 
allowed,  a  greater  benefit  is  virtually  given  to  female  pensioners 
than  to  male  pensioners  of  the  same  age. 

If  therefore,  the  country  can  be  held  to  be  committed  to 
continue  the  pensions  which  have  already  been  granted,  the 
present  value  of  these  should  be  shown  as  an  addition  to  the 
National   Debt  in   the  Annual   Finance  Accounts  of  the  United 
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Kingdom.  The  same  remarks  apply  to  Government  Pensions, 
such  as  are  granted  to  Civil  Servants  and  others.  As  a  rule, 
these  are  merely  forms  cf  deferred  pay  for  services  rendered,  and 
are  virtually  a  means  of  returning  the  accumulations  of  sums 
which  otherwise  would  have  been  demanded  by  way  of  salary. 

I  shall  therefore  conclude  this  paper  with  an  attempt  to 
arrive  at  an  estimate  of  the  present  value  of  pensions  granted 
under  the  Act,  taking  the  end  of  the  present  financial  year  as  the 
date  to  which  the  figures  refer. 

In  the  absence  of  detailed  statements  showing  for  each  age 
the  amount  of  pensions  granted  to  males  and  females  respectively, 
it  is  impossible  to  estimate  with  the  least  degree  of  accuracy  the 
present  value  of  the  pensions  granted,  and  all  that  can  be  done  is 
to  form  a  rough  idea  of  the  present  value  as  compared  with  an 
estimated  amount  of  the  pensions  payable.  I  have,  therefore, 
made  calculations  proceeding  somewhat  on  the  lines  followed  in 
the  tables  of  the  Local  Government  Board,  namely,  to  estimate 
the  total  population  at  each  age  from  70  upwards,  after 
making  allov.ance  for  those  who  do  not  comply  with  the  pension 
tests,  and  to  multiply  the  number  at  each  age  bv  the  present 
value  of  an  annuity  of  the  average  amount  of  the  pensions  gi-anted 
— the  annuities  being  calculated  according  to  the  English  Life 
Xo.  6  Tables  at  3  per-cent  interest. 

If  an  examination  is  made  of  the  1907  Tables  of  the  Local 
Goverment  Board  showing  the  estimated  population  at  70  vears  of 
age  and  upwards  for  England  and  Wales,  Scotland  and  Ireland 
respectively,  it  will  be  found  that  the  figures  can  be  reproduced  bv 
assuming  that  the  total  population  at  age  70  and  upwards  in  each  of 
the  three  countries  is  increasing  in  geometric  progression,  the  rates 
of  increase  being  determined  from  the  enumerated  results  at  the 
1891  Census  and  1901  Census,  and  the  term  being  that  for  6;^ 
years  after  the  last  census,  thus  representing  the  population  at  30 
June  1907.  The  estimates  of  the  Departmental  Committee  of 
1900,  on  the  other  hand,  were  based  on  the  assumption  that  the 
aggregate  effect  of  death,  migration  and  misstatements  of  age  as 
shown  by  the  ratio  of  the  number  living  in  any  age  group  in  the 
1891  Census  to  the  number  who  were  grouped  as  ten  vears 
younger  in  the  1881  Census  would  be  maintained.  This 
method  takes  into  account  the  rates  of  migration  and 
death  experienced  in  the  last  intercensal  period,  and,  on  the 
whole,  the  figures  were  confirmed  by  the  results  of  the  1901 
Census.     The  only  objection   to   it   seems  to   be  that  it  assumes. 
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there  are  as  many  age  misstatements  in  the  penultimate  census 
as  there  were  in  the  anti-penultimate,  and  that  these  will 
be  repeated  in  the  future.  Mr.  C.  A.  Waters,  Chief  Clerk, 
General  Register  Office,  in  the  discussion  to  Mr.  King's  paper 
"  On  the  Construction  of  Mortality  Tables  from  Census  Returns 
and  Records  of  Deaths",  remarked  that  the  officials  at  Somerset 
House  had  good  reason  to  believe  that  the  inaccuracy  had 
decreased   very    largely    in    recent   years. 

In  order  to  obtain  the  number  of  pensioners  at  each  age,  it 
was  necessary  in  the  first  instance  to  estimate  the  male  and 
female  population  in  groups,  and  to  make  deductions  for  the 
number  of  persons  disqualified.  Thereafter  the  number  of 
pensioners  at  individual  ages  was  obtained  by  interpolation.  In 
estimating  the  male  and  female  population  in  age  groups,  I 
adopted,  after  trial,  the  method  of  the  Departmental  Committee, 
ascertaining  from  the  census  returns  of  the  1891  and  1901  the 
probable  number  of  persons  who  would  be  alive  in  1911,  and  I 
adjusted  by  interpolation  the  figures  to  correspond  with  the 
present  date.  I  also  decided  to  deal  with  the  total  population  at 
certain  ages  and  upwards,  in  place  of  taking  quinquennial  or 
decennial  age  groups.  For  instance,  I  assumed  that  the  number 
aged  65  and  upwards  in  1911  would  be  equal  to  the  number  aged 
55  and  upwards  in  1901,  multiplied  by  the  ratio  of  the  number 
aged  65  and  upwards  in  1901,  to  the  number  aged  55  and  upwards 
in  1891.  Three  age  groups  were  taken,  namely,  age  65  and 
upwards,  age  75  and  upwards,  and  age  85  and  upwards,  so  as  to 
eliminate  as  much  as  possible  the  age  misstatements.  In  the 
1901  Irish  statistics,  for  instance,  the  returns  for  ages  40  to  80 
were  as  follows  : — 


Ages 

Males 

Females 

40-45 

117,142 

126,281 

45-50 

90,049 

98,212 

50-55 

104,425 

120,775 

55-60 

70,887 

76,750 

60-65 

98,305 

105,265 

65-70 

50,028 

47,163 

70-75 

46,273 

47,474 

75-80 

21,021 

20,147 

It  will  be  observed  that  in  the  case  of  males  a  greater  number 
Avere  returned  at  ages  50-55  and  60-65  than  at  the  immediately 
preceding  groups,  and  the  same  occurs  in  the  case  of  females  at 
ages  50-55,  60-65,  and  70-75.     This  is  no  doubt  due  to  the 
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tendeucv  to  state  the  age  merely  iu  louucl  ligureSj  and  estimates 
based  ou  quiuquennial  or  decennial  groups  of  ages  are  more 
affected  by  this  than  by  the  method  adopted. 

I  calculated  in  this  manner  for  males  and  females  separately 
for  England  and  Wales,  Scotland  and  Ireland,  respectively,  the 
number  living  in  1911  at  and  above  ages  65,  75,  and  85, 
and  from  these  relative  results  obtained  the  numbers  for  the  age 
groups  65-75,  75-85,  85  and  over,  in  1911.  The  figures  for 
1909  were  then  deduced  from  the  numbers  in  these  age  groups 
and  the  corresponding  figures  of  the  1901  Census,  by  using 
;Mr.  A.  C.  Waters*  formula  {J. I. A.,  xlii,  p.  263)  and  are 
summarized  in  the  following  table  : — 

Estimated  Fopulation  at  a{ie  65  and  upwards,  Apiil  1909. 


Age  Groups 

EsGLAXD  &  Wales 

SCOTLAXD 

Ireulkd 

Total 

3rales 

Females 

Males 

Females 

Males 

Females 

Males 

Females 

65  &  upwards 

75          ., 
85 

733,959 
196,279 

19,860 

954,421 

282,751 

34,604 

1 
95,963    137,636 
26,054     42,925 
2,839        5,821 

142,592 

44,559 

6,627 

142,219 

44,993 

7,307 

972,514 

266,892 

29,326 

1,234,276 

370.669  ! 
47,732 

1 

If  these  figures  are  compared  with  those  of  the  Local 
Government  Board,  it  will  be  observed  that  the  effect  of 
estimating  the  population  in  the  manner  in  which  I  have  done 
has  been  to  show  a  considerable  increase  in  tlie  first  age  group. 
Scarcely  any  weight  can  be  attached  to  either  of  the  estimates 
in  view  of  the  time  which  has  elapsed  since  the  last  census  and 
the  alterations  in  the  age  distribution  of  the  population  which  it 
is  thought  has  taken  place  in  the  interval. 

The  number  of  pensions  actually  granted  up  to  31  December 
1908,  in  the  case  of  Ireland  was  170,365,  whereas  the  total 
number  of  persons  over  70  years  of  age  in  1907  was  173,359 
according  to  the  Board  of  Trade  Estimates.  This  discrepancv  is 
a  strong  argument  in  favour  of  the  necessity  of  Census  Reform, 
and  the  advantages  attaching  to  a  quinquennial  enumeration. 

The  number  of  pensioners  for  each  age  from  70  upwards  was 
then  obtained  by  interpolation  after  deductions  were  made  from 
the  figures    in  the  above  table  for  those  who  are  disqualified. 

In  order  to  get  the  deduction  for  disqualification  on  account  of 
the  income  limit  the  results  of  the  test  census  in  selected  Unions 
made  in  1899  were  taken.  The  details  are  contained  in  the 
Departmental  Committee's  report.     The  investigation  embraced 
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25,182  cases  of  persons  above  the  age  of  65  and  the  following  is 
a  summary  of  the  results. 

Nuiiiler  out  of  each  100  of  iMpidaiion  whose  income  is  (a)  More  than 
10s.  per  week :  (b)  10s.  a  week  or  less. 


Age  Groups 

Income  of  more  than 
10s.  PER  Week 

Income  10s.  per  Week 

OR   LESS 

England 

Scotland 

England 

Scotland 

65  &  upwards 

70 

75 

37 

311 
27l 

35 

30 
27 

63 

681 

72i 

65 
70 
73 

This  table  shows  that  as  the  age  increases  the  proportion  of 
persons  in  receipt  of  small  incomes  increase,  and,  were  income  the 
only  test  of  disqualification,  the  proportion,  at  any  age,  of  persons 
who  would  be  qualified  for  pensions  to  the  population  living  at 
that  age  would  increase  as  the  age  advances.  The  proportions 
are  affected  when  we  separate  males  from  females,  and  that  this 
is  so,  is  seen  from  the  following  table  : 

Nnmher  of  Females  in  receipt  of  an  income  over  10s.  a  week,  as 
compared  with  100  Males  in  receipt  of  similar  income. 


Age  Groups 

England                   Scotland 

65  &  upwards 

70 

75 

61 

70 

78 

66 

79 
88 

In  the  case  of  Ireland  estimates  were  prepared  for  the  Local 
Government  Board  in  1891.  The  Departmental  Committee, 
however,  came  to  the  conclusion  that  the  same  proportion  of 
people  would  be  disqualified  on  account  of  income  test  as  in 
England.  Having  regard  to  the  comparatively  limited  experience, 
which  embraced  practically  only  2  per-cent  of  the  population 
above  the  age  of  65,  and  to  the  fact  that  the  income  limit  in  the 
Act  is  12s.  Qd.  a  week  in  place  of  10s.  a  week,  I  estimate  for 
present  purposes  the  number  of  persons  who  are  disqualified 
on  account  of  the  income  test  to  be 

35  per  100    for  ages    65  and  upwards, 
27         „  „  75 

20         „  „  85 


\ 
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lu  the  first  of  these  groups  there  are  65  females  to  100  males, 
in  the  second  75  females  to  100  males,  and  in  the  third 
80  females  to  100  males.* 

In  estimating  the  deduction  for  paupers,  allowance  has  been 
made  for  17  per  100  of  the  total  population  aged  65  and  upwards, 

•^4.  75 

30  „  „  „  85         „ 

there  being  175  females  to  100  males  in  the  first  age  group, 
155  females  to  100  males  in  the  second,  and  150  females  to 
100  males  in  the  third.  These  rates  were  adopted  on  consideration 
of  the  1907  Tables  of  the  Local  Government  Board  (Appendix, 
p.  49).  It  will  be  observed  that  the  pauper  test  presses  harder  as 
the  age  advances,  and  this  will  counteract  to  some  extent  the 
influence  of  the  income  limit  test  in  raising  as  the  age  advances 
the  proportion  of  persons  who  would  be  entitled  to  a  pension. 

As  regards  the  necessary  deductions  for  aliens,  criminals,  and 
lunatics,  the  Local  Government  Board  assumed  the  deduction 
amounted  to  about 

15  per  1,000  for  ages  65  and  upwards, 
1-3  „  „         '^'^  „ 

and  I  have  made  use  of  the  same  figures^  making  the  deduction 
for  85  and  upwards  11  per  1,000. 

Giving  effect  to  these  various  assumptions,  the  number  of 
persons  who,  apart  from  age,  may  be  eligible  for  pensions  is 
shown  in  the  table  on  page  262. 

From  this  estimate  it  appears  that  practically  40  per-cent 
of  the  male  population  above  age  70  will  fulfil  the  necessary 
conditions ;  the  slight  increase  in  the  proportion  in  the  ao-e 
group  75  and  upwards  being  partly  due  to  many  persons  beini? 
included  in  the  group  who  were  able  to  earn  a  livelihood  when 
they  were  ten  years  younger,  and  are  no  longer  able  to  do  so. 
In  the  case  of  females,  the  proportion  remains  practicallv  constant 
at  about  55  per-cent  of  the  total  female  population  of  the  same 
age.  Taking  the  combined  results,  the  proportion  increases  with 
the  age.  This  is  probably  due  to  the  fact  that  at  advanced  aires 
of  life  the  proportion  of  females  to  males  becomes  increasinirlv 
greater  owing  to  female  lives  being  subject  to  lighter  rates  of 
mortality  at  these  ages. 

*  All  cases  in  which  the  weekly  income  was  not  stated  iire  included  in  the 
ahove  table  as  cases  of  income  over  10*.  a  week,  provided  Poor  Law  Relief  had 
not  been  granted.  This  affected  the  figures  relating  to  females  to  a  o-reater 
extent  than  the  figures  relating  to  males. 
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In  order  to  obtain  the  number  of  males  and  females  at  individual 
ages,  I  adopted  a  suggestion  made  by  Mr.  G.  F.  Hardy.  The 
ratios  were  obtained  of  the  pensionable  number  of  males  and  of 
females  for  age  groups  65  and  upwards,  75  and  upwards,  and 
85  and  upwards,  to  the  corresponding  values  of  T^ — the  total 
population  at  each  age  and  upwards — as  shown  in  the  English 
Life  Tables,  Xo.  6,  ^lales  and  Females  (Supplement  to  the  65th 
Annual  Report  of  the  Registrar-General,  Part  I,  pages  xlii  and 
xliv).  In  the  calculations  logarithms  were  used,  the  logarithms  of 
the  ratios  being  respectively 

Age  65   i-30318  for  males  1-48583  for  females. 
„    75  1-32317   „      „      i-45922    „        „ 
„    85  1-32201    „      „      1-44829   „        „ 

The  values  of  the  ratios  for  intervening  ages  were  then  obtained 
by  interpolation,  assuming  second  differences  to  be  constant ; 
the  results  were  slightly  modified  in  the  case  of  males  for  ages 
76  to  84  inclusive,  and  for  ages  above  85  the  ratios  were  assumed 
to  be  constant.  These  ratios,  applied  to  the  successive  values  Tx 
in  the  English  Life  Tables,  gave  the  total  number  of  pensioners 
aged  70  and  upwards,  71  and  upwards,  and  so  on.  The 
numbers  at  each  age  were  then  obtained  by  subtraction,  the  number 
living  at  age  70  being  the  difference  between  the  total  number 
In-ing  at  age  70  and  upwards,  and  the  total  living  at  age  71  and 
upwards.  The  resulting  number  of  pensioners  at  each  age  is 
summarized  in  the  following  table — 

Summai-y  of  the  estimated  number  of  Pensioners. 


Ages 

Males 

Feraales 

Total 

70-74 

104,820 

194,130 

298,950 

75-79 

63,694 

116,772 

180,466 

80-84 

29,143 

56,831 

85,974 

85-89 

9,416 

20,455 

29,871 

90-94 

1,907 

4,915 

6,822 

95-99 

209 

707 

916 

100 

11 

60 

71 

209,200 

393,870 

603,070        j 

The  estimated  number  of  female  pensioners  is  thus  shown  to 
be  almost  double  the  number  of  male  pensioners,  and  the  total 

u  2 
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estimate  is  probably  very  niucli  on  the  low  side.  The  number  of 
pensions  actually  granted  up  to  31  December  last  amounted  to 
596^038,  and  there  Avere  a  large  number  in  the  course  of  being 
investigated,  I  have  no  doubt  the  discrepancy  is  largely  due  to 
what  may  be  regarded  as  the  personal  equation  in  the  investiga- 
tion of  applications;  the  local  Pension  Committees  are  not 
directly  responsible  for  the  cost  of  the  pensions,  applications  for 
which  they  consider,  and  in  consequence  it  is  likely  that  the 
investigations  into  the  amount  of  an  applicants'  income  are  not  so 
minute  as  they  would  have  been  had  the  Cooimittees  to  account 
to  local  ratepayers  for  the  amount  expended  or  any  part  thereof. 
Taking  the  average  pension  at  about  4s.  lOf?.  a  week  and 
allowing  3  per-ceut  for  administration  expenses,  the  annual 
cost  of  a  pension  to  each  of  these  608,070  persons  will  amount 
to  £7,786,000,  and  the  present  value  thereof,  according  to  the 
English  Life  Xo.  6  Tables  at  3  per-cent  interest,  amounts  to 
£41,807,000. 

Many  questions  require  consideration  in  any  attempt  to 
estimate  the  present  value  of  the  liabilities  imposed  by  the 
scheme,  assuming  it  to  be  continued  in  future  without  material 
alteration.  The  above  estimates  of  the  number  who  do  not  fulfil 
the  necessary  qualifications  tend  to  show  that  applications  in  the 
future  will  not  be  confined  merely  to  persons  who  reach  the  age 
of  70  years,  but  several  will  be  received  from  persons  over  that 
ase.  The  fact  of  there  being  a  pension  available  when  the  age 
of  70  years  is  attained  will  probably  prove  a  deterrent  to  efl"orts 
to  earn  a  livelihood  which  would  have  been  made  in  the  past ; 
and  moreover — apart  from  the  probable  amendment  of  the  pauper 
test — the  scheme  will  tend  to  restrict  the  number  of  those  above 
70  years  of  age  who  have  to  seek  Poor  Law  Relief :  any  increase 
in  the  proportion  which  the  relative  number  of  paui)ers  bears 
to  the  population  being  limited  to  that  which  is  due  to  the 
improved  vitality  imparted  by  the  care  and  attention  shown  to 
old  people  in  the  workhouse.  In  addition,  there  is  the  question 
of  the  eff'ect  of  the  personal  equation  in  the  investigation  of 
applications  to  which  I  have  referred,  and  that  of  the  increase  in 
the  numbers  who  will  attain  the  age  of  70  years  annually  due 
to  the  increase  in  population  arising  from  natural  causes  and 
migration. 

How  far  it  is  possible  to  make  adequate  allowance  for  these 
intluences  I  hesitate  to  say  ;  but,  of  course,  so  far  as  the  actual 
mechanical  calculations  are  concerned.  ]\Ir.  1\.  P.  Hardv's  formulas 
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for  determining  the  values  of  benefits  according  to  the  principle  of 
•collective  assurance  {J.I.A.,  xxx,  p.  78)  can  be  used  with  suitable 
modificatious.  On  a  3  per-cent  interest  basis  the  capitalized 
value  must,  however^  be  enormous^  since  an  annual  allowance  for 
pensions  to  25,140  males  and  47,042  females  on  attaining  70 
years  of  age — the  respective  numbers  necessary  to  sustain  the 
number  of  pensioners  at  the  figures  given  above — increases  the 
present  value  of  the  liability  to  a  sum  approaching  two  hundred 
and  seventy  millions  sterling. 

Note. — The  annuity-values  used  were  calculated  on  the  English  Life  Table 
No.  6  at  3  per-cent  interest.  Mr.  George  King's  "  Construction  A  "  of  the  male 
tables,  described  in  his  last  paper,  was  taken  for  male  lives,  and  the  female 
table  was  reconstructed  on  tlic  same  basis.  I  have  to  thank  Dr.  Tatham  for 
having  supplied  me  with  tlie  necessai-y  figures  which,  with  the  resulting  values, 
are  given  on  pp.  355-361   infra. 


Abstract  of  the  Discussion. 

Mr.  0.  T.  FALK  proposed  to  confine  his  remarks  to  the  second 
part  of  the  paper,  which  dealt  with  the  statistical  problem  of  deter- 
mining the  number  of  pensioners  and  the  cost  of  the  pensions  to  be 
granted  to  them.  Mr.  Marrs  investigation  was  of  course  not  the 
first  enquiry  into  the  subject.  There  was  a  Special  Committee  in 
1899  which  investigated  the  cost,  on  the  basis  of  the  recommenda- 
tion of  the  Chaplin  Committee  of  189S,  and  in  1907  the  figures 
vv'ere  brought  up  to  date  by  the  Local  Government  Board. 
Mr.  Marr  s  investigation,  however,  was  probably  the  first  since  the 
passing  of  the  Act  last  year.  The  chief  impediment  was  the 
population  difficulty,  which  he  was  inclined  to  think  that  Mr.  Marr 
had  exaggerated.  Looking  at  the  estimates  of  the  Registrar- 
General  in  1899,  it  would  be  found  that  he  estimated  the  population 
for  1901  with  great  accuracy.  To  take  a  .single  example,  he 
estimated  the  population  aged  seventy  and  upwards  in  the  L'nited 
Kingdom  with  an  erroi-  of  less  than  1  per-cent.  In  that  connection 
it  was  perhaps  interesting  to  note  that  when  the  year  for  which 
the  estimate  was  required  lay  outside  the  two  census  years  for 
which  the  figures  Avere  given,  a  direct  application  of  Mr.  "Waters' 
formula,  Avith  which  the  members  were  familiar,  was  not  very 
satisfactory.  He  had  tested  some  special  cases,  and  found  gener- 
ally that  much  better  results  were  obtained  by  following  the 
method  of  Mr.  Marr,  and  calculating  figTires  for  a  third  and 
succeeding  census  years,  and  then  interpolating  by  Mr.  AVaters' 
formula  between  the  last  given  census  year  and  the  calculated 
census  year. 

It  was  perhaps  worth  mentioning  that  one  of  the  reasons  why 
Mr.  Marr's  figures  differed  so  much  from  those  given  by  the  Local 
Government  Board  in  1907  was  that  the  figures  in  1907  were  not 
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calculated  by  the  method  of  the  Registrar-General  in  1899,  and  left 
out  of  account  an  abnormally  large  figure  in  the  age  gi'oup  fifty-five 
to  sixty-fiA'e  in  1901.  Mr.  Marr's  method  took  account  of  that, 
and  he  had  therefore  produced  a  population  figure  which  was 
considerably  larger  than  the  population  figure  used  by  the  Local 
Government  Board  in  1907.  That  difterence,  of  course,  was  not 
entirely  accounted  for  by  the  fact  that  Mr.  Marr's  estimate 
was  for  1899  and  the  other  figure  for  1907.  As  a  matter  of 
interest,  he  had  calculated  the  population  aged  seventy  and 
upwards  for  1909  in  the  United  Kingdom,  and  it  worked  out,  in 
round  numbers,  at  1,297,000.  The  figure  used  in  the  House  of 
Commons  estimates  last  year  was  l,25-l:,000.  There  was,  therefore, 
only  a  diftei-ence  of  43,000,  and  he  thought  it  would  be  agreed  that, 
considering  that  the  figures  Avere  for  difterent  years,  and  were  arrived 
at,  in  one  case  by  a  good  method  and  in  the  other  by  a  bad,  an  error 
of  3i  per-cent  was  not  very  serious.  He  referred  specially  to  that 
point  because  ^Ir.  Marr  seemed  to  suggest  that  the  anomaly  of  the 
Irish  figures  might  be  partly  explained  (as  suggested  in  a  letter 
pulilished  in  the  Times)  by  an  error  in  estimating  the  aged  population 
of  Ireland  :  but,  personally,  he  thought  that  only  a  very  small  part 
of  the  eiTor  could  be  accotuited  for  by  that.  It  seemed  to  be 
necessaiy  to  assume  that  there  had  been  A-ery  considerable  mis- 
statements of  age  for  pension  purposes,  although  a  good  deal  of  the 
anomaly  and  discrepancy  might  be  accounted  for  by  the  fact  that, 
in  the  estimates,  the  deduction  which  was  made  on  account  of  the 
income  test  for  Ireland  Avas  the  same  as  the  deduction  for  the 
United  Kingdom,  and,  therefore,  almost  certainly  too  high.  In 
connection  Avith  the  census  question,  he  thought  that,  for  the 
purposes  of  the  pension  problem,  one  required  not  so  much  a 
quinquennial  census  as  greater  accuracy  in  the  age  returns,  and  a 
statement  of  the  ages  in  indiA-idual,  instead  of  in  quinquennial, 
gi'oups.  It  Avould  be  interesting  to  see  whether,  in  1911,  any 
appreciable  disturbance  of  the  age  groups,  in  Ireland,  at  any  rate, 
took  place,  OAving  to  an  attempt  on  the  part  of  the  pensioners  to 
reconcile  their  census  ages  with  the  ages  stated  for  pension 
purposes. 

By  far  the  most  difficult  part  of  the  statistical  problem  A\-as 
that  Avhich  dealt  Avith  the  estimated  deductions  on  account  of  the 
income  test  and  the  pauperism  test,  and  there,  he  thought, 
Mr.  Marr's  calculations  Avere  most  open  to  ci'iticism.  In 
the  first  place,  he  had  made  the  same  percentage  deduction 
for  the  income  test  and  pauperism  test  in  England  and  AVales, 
and  in  the  other  diAisions  of  the  United  Kingdom,  and  that 
Avas  almost  certainly  a  mistake.  In  the  grand  total  it  Avas 
not  a  A-erj-  serious  mistake,  naturally,  because  the  England  and 
Wales  figures  very  largely  pre] lond crated  in  the  total ;  but  it 
Avas  an  important  error  Avhen  one  came  to  make  the  estimate 
for  the  smaller  jiarts  of  the  kingdom.  To  take  a  single  example, 
the  pauperism  rate  of  Scotland  Avas  very  much  lower  than  the 
pauperism  rate  for  England  and  A^'ales.     In  the  second  ]»lace,  the 
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corrections  made  in  the  1907  estimates  were  not  (luite  satisfactory. 
Taking  the  deductions  in  order,  the  deductions  on  account  of  aliens 
and  criminals  was  an  unimportant  one,  and  might  be  passed  over, 
although  it  was  likely  there  were  errors  in  it.  In  the  case  of  the 
deduction  on  account  of  the  income  test,  Mr.  Marr  seemed  to  have 
based  his  figure  on  the  deductions  iised  by  the  Local  Government 
Board  in  1907,  where  for  ages  sixty-five  and  upwards  the  deduction 
was  37  per-cent,  but  the  income  limit  was  then  10^-.  The  income 
limit  was  now  12-s.  6(1.,  and  the  author  had  used  a  percentage 
deduction  of  3-5  per-cent.  So  far  as  he  could  see,  Mr.  Marr  must 
have  arrived  at  that  2  pei'-cent  deduction  by  considering  the  figures 
for  pensions  which  were  actually  granted  up  to  the  end  of  last 
year  :  he  had  stated  in  the  paper  that  9-5  per-cent  of  the  pensions 
actually  granted  were  on  the  full  ds.  scale,  and  it  therefore  seemed 
a  natural  step  to  reduce  his  figiu-e  from  37  per-cent  to  35  per-cent. 
At  the  same  time  he  himself  had  investigated  the  figures  of  the  test 
census  of  1899,  which  formed  a  basis  for  the  income  test  deduction, 
and  he  felt  confident  that  that  deduction  should  be  reduced  to  at 
least  as  much  as  30  per-cent. 

In  connection  Avith  the  deduction  on  account  of  pauperism,  he 
thought  ^Ir.  Marr  had  erred  in  the  opposite  direction,  and  that 
criticism  ajiplied  also  to  the  estimate  which  was  presented  to  the 
House  of  Commons  last  year.  In  the  Local  Government  Board 
estimate  of  1907,  the  pauperism  deduction  figure  was  based  on  a 
year  s  count  of  paupers,  and  it  was  well  known  that  that  exaggerated 
the  true  number  of  paupers  for  the  year,  because  many  paupers 
received  relief  more  than  once  in  a  year.  In  1907,  however,  the 
pauperism  test  was  retrospective  to  a  far  greater  extent  than  it  was 
now,  and  there  Avas  a  very  considerable  set-off  against  that  exaggera- 
tion. That  was  known  and  noted  in  the  investigation.  Mr.  Marr's 
figure  for  the  pauperisnr  deduction  was  based  on  a  day's  account  of 
pauperism,  and  it  Avas  known  that  that  very  largely  under-estimated 
the  true  number  of  paupers  of  the  year.  Moreover,  he  had  used  a 
percentage  for  age  70  and  upwards,  which  could  not  be  less  than 
21  per-cent.  Judging  from  the  most  recent  returns  available,  those 
which  had  been  collected  for  the  recent  Poor  Law  Commission 
Eeport,  that  percentage  should  be  at  least  2L  The  pauperism 
figure  was  certainly  a  very  hard  one  to  get  at,  but  the  publication 
of  the  Report  of  the  Poor  Law  Commission  provided  a  good 
deal  of  new  data.  In  the  first  place  there  Mas  a  more  recent 
age-count  of  paupers,  and  in  the  second  place  there  Avere  more 
figures  Avith  regard  to  the  relation  betAveen  the  true  number  of 
paupers  of  the  year  and  the  number  as  given  by  a  day's  count. 
Data  Avere  still  lacking,  hoAvever,  for  determining  the  true  numlier 
of  aged  paupers  from  the  number  given  by  a  day's  count. 

Since  the  paper  Avas  Avritten,  later  statistics  had  been  published 
with  regard  to  the  total  lumiber  of  pensions  Avhich  had  been  granted. 
The  new  figures  Avere  in  round  numbers  :  England  and  Wales 
371,000,  Scotland  66,000,  and  Ireland  177,000,  making  a  total  of 
614,000.       There   Avere  still  under  consideration  at  that  date  in 
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England  and  Wales  29,000,  in  Scotland  5,000,  and  in  Ireland 
32,000,  01-  66,000  in  all.  Therefore,  as  far  as  the  total  was  concerned, 
Mr.  Marr  seemed  to  have  got  very  near  to  the  actual  number  of 
pensions  which  were  likely  to  be  granted.  At  the  same  time, 
diAiding  his  total  figure  into  the  different  sections  of  the  United 
Kingdom,  it  would  be  found  that  his  estimate  was  not  so  satis- 
factory. He  had  naturally  under-estimated  the  number  of  pensioners 
for  Ireland,  and  he  did  not  think  any  criticism  could  be  made  with 
regard  to  that ;  but  he  had  over-estimated  the  number  of  pensioners 
in  England  and  "Wales  by  nearly  the  same  amount,  85,000  to 
100,000.  In  Scotland  he  had  got  very  near  the  mark.  He  thought 
that  comparison  justified  his  criticism  of  ^Ir.  Marr's  deductions. 
In  the  ease  of  England  and  Wales,  he  had  over-estimated  the 
deduction  on  account  of  the  income  test,  and  very  much  under- 
estimated the  deduction  on  account  of  the  pauperism  test,  and  thus 
had  got  too  large  a  figure.  In  the  ease  of  Scotland,  his  two  errors 
balanced  one  another,  liecause  the  paui)erism  rate  in  the  case  of 
Scotland  was  lower  than  in  England.  It  would  obviously  be  alisurd  to 
give  a  further  estimate  now,  because  it  would  merely  be  a  question 
of  altering  the  deduction  figures  in  order  to  bring  the  final  result 
nearer  the  figures  pulilished.  Another  reason  for  not  doing  that  was, 
that  the  author's  estimate  was  admittedlj-  an  estimate  of  the  initial 
cost  of  the  Act,  and  that  was  perhaps  not  the  most  important  figure. 

It  Avould  be  possible  to  obtain  an  idea  of  what  the  ultimate  cost 
of  the  Act,  in  its  present  form,  might  be,  and,  at  the  same  time,  an 
idea  of  the  increased  cost  if  the  pauperism  test  were  relaxed,  by 
reducing  the  deduction  on  account  of  income  test,  and  by  separating 
outdoor  from  indoor  pauperism,  and  deducting  only  the  latter.  If 
that  Avere  done,  he  had  calculated,  roughly,  that  the  number  of 
pensioners  might  be  increased  to  950,000,  or  even  a  million.  The 
increase,  therefore,  would  be  very  great  indeed  on  the  present 
estimate.  The  figure  was  calculated  on  the  population  of  the 
present  year ;  he  had  not  extended  the  population  to  the  date  on 
which  it  might  be  assumed  the  conditions  would  change.  At  the 
end  of  the  paper,  Mr.  Marr  had  given  an  estimate  of  the  capitalized 
cost  of  the  annuities  granted  in  a  year.  With  regard  to  the  method 
followed  he  did  not  wish  to  say  anything,  Init  he  doubted  if  the 
suggestion  that  that  figure  should  be  included  as  an  item  in  the 
National  Debt  was  quite  a  sound  one.  If  the  proportion  of  aged 
people  in  the  itoimlation  remained  comparatively  constant,  he 
thought  the  State  Avas  more  or  less  justified  in  working  on  Avhat 
might  be  called  the  assessment  principle.  Finallj',  it  should  be 
remembered  that  an  estimate  such  as  ]Mr.  Marr's  was  none  the  less 
impoi'tant  because  the  figui-es  with  regard  to  which  it  was  made 
had  been  already  published.  It  was  largely  by  the  comparison  of 
estimates  with  results  that  knoAvledge  of  data  and  methods  of 
investigation  were  improved. 

The  folloAving  communication  from  Mr.  J.  W.  Thomson  (of  the 
Scottish  Life  Assurance  Society)  Avas  read  by  the  Secretary  : 

^Ir.   Marr"s    ]iaper   is    one   which,  dealing   as    Avell   as    can    he 
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•done  from  the  natux-e  of  the  facts  at  his  disposal,  ^\-ith  the 
financial  aspect  of  an  Act  bound  to  be  far-reaching  in  its 
consequences,  will  well  repay  careful  consideration.  There  are 
one  or  two  minor  omissions  regarding  the  working  of  the  Act, 
which  might  be  amended  by  him  in  final  form.  AVhen  a  claim 
is  passed  and  notice  given  to  the  claimant  and  the  Pension  Officer, 
the  latter  has  a  right  of  appeal  against  the  decision  of  the 
Committee,  and,  in  a  case  recently  under  my  notice,  this  is  actually 
being  done  by  him.  The  fee  of  55.  for  each  claim  mentioned  is  a 
maximum,  and  I  fancy  in  the  large  towns  will  prove  the  exception 
rather  than  the  rule.  In  the  country,  where  claims  are  fewer  and 
the  work,  therefore,  greater  in  pro]jortion,  the  maximum  will  rule. 
The  Act,  I  may  say — so  far  as  my  experience  of  its  working  goes — 
is  not  being  carried  out  in  anything  like  the  inquisitorial  manner 
suggested  by  Mr.  Marr.  The  applicant  api)ears  before  the 
Committee  to  answer  questions  when  his  claim  is  adjourned,  but 
there  is  nothing  of  the  Poor  Law  Relief  method  adopted.  The 
Local  Committees  generally  are  in  a  position  to  judge  of  the 
circumstances  of  the  claimant,  and  only  in  cases  of  extreme  doubt 
as  to  the  income  returned  would  they  proceed  to  raise  any  question 
thereon.  The  majority  of  adjourned  claims  are  those  where, 
prima  facie,  the  claimant  does  not  appear  entitled.  It  may  also  be 
mentioned  that  the  Local  Committees  are  not  directly  responsible 
for  the  investigations,  as  one  would  gather  from  the  paper.  The 
Pension  Officer  is  the  responsible  party.  He  makes  a  minute  and 
searching  investigation  into  each  indiA"idual  case,  draws  up  his 
report,  which  is  considered  by  the  Committee,  who  largely  decide 
on  the  strength  of  it,  backed  up  by  their  own  knowledge  of  the 
case.  In  one  way  this  is  a  strong  safeguard  to  the  proper  working 
of  the  Act,  as  the  Pension  Officer,  being  himself  a  Government 
Official,  is  removed  from  all  local  influence,  such  as  one  finds 
brought  to  bear  in  the  administration  of  the  Poor  Law. 

A  contriljutory  scheme  is,  as  Mr.  Marr  states,  uni»opular  ■\\'ith 
the  working  classes.  This  is  shown  by  a  resolution  adojjted  at  the 
Trade  Union  Congress  at  Bath  in  1907,  that  any  pension  scheme 
must  be  upon  a  non-contributory  and  non-discriminatory  basis 
in  order  to  be  satisfactory  to  the  working  classes.  Xot  only  so,  but 
schemes  of  the  kind  were  examined  by  the  Select  Committee 
of  1885-7,  by  Lord  Aberdares  Royal  Commission,  and  by 
Lord  Rothschild's  Commission,  and  were  rudely  rejected. 
Mr.  Chamberlain  gave  it  as  his  opinion  that  "  I  have  never  seen 
how  you  could  apply  compulsion  to  any  but  jjersons  who  are  in 
regular  employment.  It  is  very  easy  in  their  case  to  deduct  their 
contriljutions  from  their  wages  through  their  employers ;  but, 
in  the  case  of  persons  who  are  their  own  employers,  or  who  are 
in  casual  employment,  a  very  large  part  of  the  population,  I  have 
never  seen  that  it  would  be  possible  to  apply  this  compulsory 
pro\"ision."  Lord  Aberdare's  Commissioners  also  reported  that, 
The  accumulation  by  the  State  of  funds  which  would  have  to  be 
kei)t   investefl   for   long   periods  .  .  .  would    be   a   gi-ave    national 
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danoer."      This  is  an  aspect  referred  to  in  the  paper  hefore  us. 

With  regard  to  remarks  on  the  proof  of  age,  there  is  undoubtedly 
great  difhculty  being  experienced  in  this  respect.  Where  no  othei' 
e^-idence  is  obtainable,  the  age  at  marriage  is  used  as  a  critei'ion, 
but  even  this  cannot  be  held  as  satisfactory,  as  the  same  question 
crops  up  in  the  case  of  the  '  gentler  sex ",  as  in  census  returns. 
There  appears  to  be  a  chronic  tendency  to  understate  the  age,  even 
here.  In  some  cases  that  have  come  under  my  notice,  the  lady  was 
undoubtedly  over  seventy,  so  far  as  appearance  and  local  knowledge 
of  her  could  lead  one  to  believe,  but,  unfortunately,  the  only 
evidence  that  could  be  produced  Avas  the  marriage  certificate,  where 
the  age  had,  in  some  cases,  been  understated  by  from  five  to  ten 
years.  Of  course,  there  Avas  no  thought  of  a  pension  in  those  days, 
and  the  error  had  come  home  to  roost.  The  iiension  scheme  may, 
however,  from  this  point  of  view,  have  a  salutary  effect  on  the 
census  returns  among  the  working  classes  in  making  a  more  correct 
return  of  age,  through  a  mistaken  notion  that  the  pension  may 
be  lost  in  future.  It  is  difficult  to  see  in  what  way  Mr.  Marr's 
suggestion  would  improve  matters.  The  birth  certificate  will,  of  itself, 
be  suflicient  in  future.  The  marriage  certificate  could  not,  I  fancy, 
help  matters  much,  and  how  this  document  could  be  used  as  a 
certificate  of  character  I  do  not  quite  see,  unless  Mr.  Marr  proposes 
that  employers  should  endorse  the  document  when  an  em]iloye 
leaves,  or  that  the  Labour  Exchange  should  do  so.  And  I  fancy 
that  this  would  be  going  too  far  in  a  restrictive  direction. 

It  would  be  both  interesting  and  useful  if  Mr.  Marr  would  give 
us.  in  an  appendix  to  his  paper,  a  short  resume  of  the  methods 
adopted  in  other  countries  in  State  pension  schemes,  and  an  account 
of  their  co.st  where  possible.  In  Denmark,  for  instance,  the 
principle  is  non-contributory,  and  only  the  deserving  aged  poor 
are  pensioned  in  money  or  in  kind.  In  1891  the  estimate  was 
2,000,000  kroner,  Imt  by  1905  the  actual  amount  being  paid  was 
7,193,-500  kroner.  In  Germany  the  principle  is  compulsory  and 
contributory  on  persons  earning  up  to  £100  a  year.  In  Xew  South 
A^'ales,  Alctoria,  and  Xew  Zealand  the  scheme  is  non-contributory, 
and  the  deserWug  aged  poor  are  pensioned.  In  Belgium,  on  the 
other  hand,  two  schemes  are  in  operation,  one  contributoiy  and  the 
other  non-contributory.  The  former  is  an  attempt  to  assist  the 
working  classes  to  save,  by  an  equal  contrilnition  from  the  State  for 
the  formation  of  a  fund  to  secure  to  them  an  annuity  at  sixty-five 
not  exceeding  360  francs. 

Turning  now,  for  a  moment,  to  the  statistical  portion  of  the 
papei',  and  to  Mr.  Marr"s  tables,  the  discrepancy  iu  the  Irish  figures 
is  certainly  very  startling.  The  Board  of  Trade  recently  gave  the 
numl  )er  of  persons  in  Ireland,  on  1  January  1 908,  of  seventy  years- 
and  over,  as  184,000,  of  whom  32,000  Avere  in  receipt  of  poor 
relief,  and,  therefore,  at  once  disqualified  from  pension.  The  net 
uumV)er  who  might  qualify  was  therefore  152,000.  The  claims 
made  to  31  December  1908  were  231,191,  126  iier-cent  of  the  total 
population  over   seventy.      The    number   of   pensions   granted   to- 
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31  January  1909  was  177,18i\  or  117  per-cent  of  the  number  of 
seventy  and  over,  less  paupers  :  and  this  assumes  that  not  a  single 
person  of  seventy  and  over  in  Ireland  had  an  income  of  £31  per 
annum. 

In  concluding,  Mr.  Marr  gives  an  interesting  summary  of  the 
estimated  number  of  pensioners  at  the  end  of  the  financial  year  in 
April  next.  This  estimate  will,  however,  I  fear  be  found  to  be 
much  too  low.  I  have  not  the  figures  diAnded  into  age-groujis  and 
males  and  females,  but,  in  answer  to  a  question  in  Parliament  last 
week,  the  Treasury  gave  the  folloAving  information  : 


Claims  made  to 
31/12/OS 

1 

Pensions  s™.t«l  to     J^^^^^^    ! 

1 
Eugland  and  Wales  .        .            434,070 
Scotland      ....              76,405 
Ireland        .        .        .        .  ,         231,191 

1 

370,657                    29,280 

66,123                      4,934 

177,182                    31,554 

Total     .        .  j         74l,3nt3 
1                                                 1 

613,962                   65,768 

Mr.  Man's  estimate  at  April  is  603,070,  but  it  ^nll  be  seen  that 
this  number  was  exceeded  even  on  31  January,  and  not  only  so 
but  65,768  claims  were  still  under  consideration,  and  othei-s  will 
have  been  coming  in,  between  then  and  April,  as  the  pension  age  is 
being  attained.  It  is  eA-ident  that  the  number  of  pensioners  in 
April  will  probably  be  nearer  700,000  than  600,000.  Taking  it  as 
700,000,  and  assuming  that  the  distribution  in  age-groups  and  sex 
Anil  be  similar,  the  cost  Avould,  roughly,  be  nearer  £9,000,000,  and 
the  present  value  thereof  £18,500,000.  Even  at  675,000,  the 
cost  and  present  value  are  about  £8,700,000  and  £16.800.000 
respectively.  ^Ii-.  Marr  does  not  appear  to  take  any  account  of  the 
saving  in  the  Poor  Law  Administration  by  the  doing  away  of 
further  cases  of  out-door  relief.  Indoor  relief,  it  is  thought,  vrA\ 
not  be  affected  to  any  appreciable  extent,  but  in  time  the  sanng  in 
out-relief  to  the  aged  would,  it  is  estimated,  be  about  £100.000 
per  annum  for  persons  aged  se^entj-  and  upwards,  and  this, 
capitalized,  might  be  taken  at  over  £2,000,000. 

Mr.  a.  R.  BARRAXD  said  there  Avas  one  paragraph  in  the 
paper  to  Avhich  he  Avished  to  call  special  attention.  He  hardly 
thought  that  Mr.  Marr  AAas  quite  serious  in  the  suggestion  he  made 
to  the  effect  that,  AA-ith  regard  to  industrial  insurances,  in  order  to 
obviate  the  difficultj-  Avhich  sometimes  arose  from  the  improvident 
AAays  in  Avhich  the  policy  money  Avas  used,  it  being  often  spent  either 
in  connection  with  the  funeral  or  in  some  form  of  dissipation,  the 
money  should  be  paid  into  a  bank  and  invested  in  the  hands  of 
trustees,  and,  presumably,  the  income  paid  out  A\'eek  by  Aveek.  If 
the  author  intended  the  suggestion  to  be  taken  seriously,  it  Avould 
perhaps  be  necessars-  to  discuss  the  legal  difficulties  in  the  AA-ay,  e.g.. 
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as  to  how  it  was  possilile  to  tie  the  money  up,  so  as  to  prevent  the 
cajntal  from  lieing  used,  and  to  restrict  the  i)erson  entitled  to  it  to 
the  use  of  the  income.  When  he  read  that  paragraph,  however,  he 
looked  into  the  figures  of  a  large  industrial  institution  of  which  he 
had  some  knowledge,  and  he  found  that  according  to  the  last 
jmblished  statement  the  average  amount  of  claim  was  a  trifle  under 
£9,  and  assuming  that  that  was  invested  at  2h  per-cent,  he  found 
that  the  unfortunate  claimants  would  receive  just  a  penny  a  week, 
which  could  he  hardly  described  as  a  munificent  income  !  Even 
this  income  could  only  be  obtained  by  leaving  out  of  account  all 
such  items  as  death-bed  expenses  and  funeral  expenses,  items  which 
were  usually  supposed  to  be  defrayed  out  of  industrial  assurances. 
In  these  circumstances,  he  thought,  Mr.  Marr's  proposal  could  safely 
be  disregarded.  There  was  just  one  other  suggestion  that  had 
occurred  to  him,  namely,  whether  it  Avas  quite  safe  to  take  past 
experience  as  a  guide,  in  trying  to  estimate  the  number  of  future 
pensioners.  The  longevity  of  life-tenants  and  annuitants  Avas 
proverbial,  and  he  thought  that  liy  the  grant  of  Old  Age  Pensions, 
although  the  recipients  Avould  not  exactly  be  raised  to  affluence, 
their  lives  Avould  be  made  easier  than  they  Avere  before,  and,  if 
easier,  it  Avas  likely  their  lives  Avould  lie  prolonged  beyond  the 
duration  of  lives  of  a  similar  class  in  the  i)ast.  If  that  Avere  so,  it 
Avas  quite  possible  that  a  more  faAourable  AdeAv  AA^ould  liaA'e  to  be 
taken  of  the  mortality,  in  future  estimates,  than  had  hitherto  been 
considered  necessary,  and  this  might  cause  the  number  of  future 
pensioners  to  be  somcAvhat  larger  than  had  hitherto  been  estimated. 
Mr.  E.  woods  said  that  he  had  been  comparing  the  estimates 
in  the  paper  Avith  those  prepared  on  previous  occasions,  namely,  the 
estimates  given  in  the  Report  of  the  Departmental  Committee, 
presided  over  by  Sir  EdAA-ard  Hamilton,  in  1899,  l:)efore  the  Census 
of  1901,  and  those  prei)ared  by  Sir  S.  B.  Provis,  for  the  Local 
Government  Board,  about  tAvo  years  ago.  The  estimates  in  the 
paper  appeared  to  be  for  the  year  1909,  and  he  had  taken, 
for  the  purpose  of  this  comparison,  the  estimates  for  the  year 
1911  given  by  the  Departmental  Committee  and  Sir  S.  B. 
ProA'is.  It  Avas  Aery  remarkable  that,  taking  the  Departmental 
Committee's  estimate  of  the  number  of  pensionable  persons 
Avith  incomes  not  exceeding  10.«.  a  Aveek,  and  comparing  it 
AA^ith  that  of  Sir  S.  B.  Provis  and  Avith  the  actual  figures 
of  the  pensions  actually  granted,  it  Avould  be  found  that  for 
England,  Wales  and  Scotland,  the  number  of  jiensioners  on 
31  January  1909  AA^as  436,780,  and  Avas  almost  the  exact  mean 
betAveen  the  estimates  of  the  Committee  and  of  Sir  S.  B.  Provis. 
When,  hoAA^ever,  the  corresponding  estimates  for  Ireland  Avere 
compared,  a  A^ery  different  result  AA^as  found.  The  pensioners  in 
Ireland  immbered  177,182,  a  figure  Avhich  Avas  A-ery  largely  in  excess 
of  the  estimates  of  Sir  EdAvard  Hamilton's  Committee,  and 
Sir  S.  B.  Provis.  The  enormous  number  of  pensioners  in 
Ireland,  as  compared  Avith  England,  Wales  and  Scotland,  had 
been   put   down   to    misstatements   as    to   age,    but    Sir   Ivlwaixl 
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Hamilton's  Committee  Wcis  most  careful  to  emphasize  the  point 
that  mis-statement  of  age  would  not  be  the  only  practical  difficulty 
to  be  dealt  with  when  granting  old  age  pensions,  but  that 
there  would  be  unkno\ni  quantities  which  would  seriously  affect 
anticipations,  and  he  instanced  especially  that  there  were  many 
pei-sons  whose  incomes  were  just  over  the  border  line  of  10.5.  a 
week,  and  it  would  be  to  their  advantage  to  understate  their 
receipts,  and  it  Avould  be  equally  to  the  advantage  of  others  to 
assign  away  a  portion  of  their  income  or  income-producing  proper- 
ties, a  step  to  Avhich  frequent  resort  would  almost  certainly  be  had 
in  Ireland  :  and  reasons  were  gi^en  why  this  would  be  so.  He 
might  be  pardoned  for  so  frequently  mentioning  Sir  Edward 
Hamilton's  name,  because  the  Eeport  of  the  Committee  of  which 
he  was  Chairman  was  a  most  valuable  one,  bringing  out  what 
appeared  to  be  very  accurate  results,  clearly  expressed,  and  was  a 
good  example  of  modern  methods  of  dealing  with  more  or  less 
unreliable  statistics.  It  was  most  remarkable  how  closely  the 
estimate  of  the  annual  cost  made  by  Sii-  Edward  Hamilton's 
Committee,  in  1899,  approximated  to  that  of  the  writer  of  the 
paper.  /While,  on  the  one  hand,  the  average  pension  estimated  for 
by  the  Committee  was  higher  than  Mr.  Marr  s,  there  were,  on  the 
other  hand,  a  number  of  pensioners  in  receipt  of  incomes  exceeding 
10-:^.  a  week  who  were  not  allowed  for  in  the  Committees  estimate. 
The  Committee  estimated  the  total  cost  of  the  pension  scheme  at 
£7,942,000  a  year,  and  the  author  put  it  at  £7,786,000,  the  amount 
actually  payable  on  31  December  1908,  being  £7,450,785,  as  calcu- 
lated from  the  figures  given  in  Mr.  Marr's  first  table.  Anj'thing 
closer  than  that  he  could  hardly  imagine. 

In  the  later  part  of  the  paper  the  author  devoted  a  great  deal 
of  attention  to  finding  out  the  capital  value  of  these  pensions,  but 
he  hardly  saw  the  use  of  that.  After  all,  the  particular  estimate  of 
£41,807,000  was  only  the  value  at  the  present  moment  of  the 
present  pensions  ;  next  year  there  would  be  others  granted,  and  the 
year  after  so  many  more,  and  some  ceasing  each  year.  Most 
certainly,  the  further  grant  of  pensions  would  not  immediately 
cease,  and  the  valuation  of  £41,807,000  was  therefore  the  minimum 
addition  to  the  National  Debt ;  the  real  addition  being  the  enormous 
sum  of  £270,000,000  mentioned  by  Mr.  Marr,  if  the  present  scheme 
was  to  be  permanent.  He  did  not.  however,  accept  that  \\e\x  of 
the  liability.  Personally,  he  thought  that,  in  order  to  measure  the 
real  cost  of  the  pensions,  a  good  standard  to  take  was  the  income 
tax.  A  penny  in  the  £  j-ielded  about  £2,666,867,  30  that 
£7,900,000  a  year  was  equal  to  about  ?,d.  in  the  £.  In  1921,  if 
the  estimates  of  Sir  Edward  Hamilton's  Committee  were  to  be 
trusted,  it  would  amount  to  as  much  as  4f/.  in  the  £,  and  if  the 
pension  age  were  lowered  to  sixty-five  it  would  cost  6+^7.  in  the  £. 
He  did  not  mean  to  suggest  that  the  cost  of  old  age  pensions  should 
be  all  paid  out  of  the  income  tax,  but  merely  that  the  income  tax 
was  a  sort  of  standard  of  measurement  of  what  the  scheme  would 
cost.     He  suggested  that  the  author  might  amend  the  table  giWu*^ 
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the  proportion  of  the  estimated  numl)er  of  pensionable  persons  to 
total  population,  by  leaving  out  the  estimates  for  age  eighty-five,  and 
inserting  those  for  age  seventy,  which  was  now  the  pensionable  age 
l)rescril)ed  by  the  Act.  Reference  had  been  made  to  the  relief  of 
the  Poor  Kates  by  the  Pension  Scheme.  According  to  the  Depart- 
mental Committee's  Report  this  relief  might  be  expected  to  amount 
to  £481,000  for  the  year  1911.  That  was  a  small  figure  as 
compared  Math  ,£7,900,000  for  pensions,  and  he  very  gravely 
doubted  whether  the  saving  would  amount  to  as  much  as  that. 

He  had  had  the  honour  of  reading  a  paper  before  the  New  York 
Congress  on  the  question  of  Old  Age  Pensions,  and  he  then 
submitted  that  the  solution  of  the  problem  of  the  aged  poor  lay,  not 
so  much  in  any  rigid  pension  scheme,  as  in  a  cautious  and  well- 
considered  amendment  both  in  the  Poor  Law  itself  and  in  its 
practical  administration.  Apparently  that  might  now  come  about, 
and  he  should  like  to  repeat  what  he  then  said,  namely,  that.  If  as 
many  fear,  the  ultimate  eflfect  of  any  large  State  Pension  Scheme 
■should  be  to  weaken  the  support  given  l)y  the  working  classes  to 
those  great  provident  institutions  which  have  been  slowly  and  surely 
built  up  by  their  own  self-reliant  exertions — institutions  such  as  no 
other  European  nation  can  show — a  fatal  blow  would  have  been 
dealt  to  that  spirit  of  independence  and  of  resentment  to  State 
leading  strings  which  is  so  distinguishing  a  character  of  the  Anglo- 
Saxon  race."  Also,  "The  collection  of  the  necessary  funds  year  by 
year  by  means  of  taxation  would  doubtless  form  a  far  better  working 
basis  than  the  German  method  of  levying  contributions  and 
building  up  enormous  reserves." 

Mr.  S.  G.  WARNER  said  that  the  paper  contained  in  its 
opening  section  a  very  lucid  and  Inisiness-like  account  of  the  scheme 
as  it  at  present  stood,  and  it  was  a  good  thing  to  have  that  recorded 
in  the  proceedings  of  the  Institute,  as  it  was  valuable  for  reference, 
dealing  as  it  did  with  a  subject  with  which  actuaries  Avere  so  largely 
concerned.  He  felt  that  only  a  very  imperfect  opinion  could  be 
expressed  at  present  upon  the  scheme  as  a  whole,  because  its 
working  was  so  recent  and  it  was  so  intimately  bound  up  with  the 
other  great  (luestion  of  the  administration  of  the  Poor  Law.  The 
intimate  connection  between  two  subjects  had  been  noted  from  the 
first  by  those  responsible  for  the  scheme,  and  until  a  few  more 
months  had  elapsed — sufficiently  long  to  enable  the  pension  scheme 
to  be  viewed  as  a  whole,  together  with  the  proposed  reorganization 
of  the  Poor  Law,  and  its  financial  effect — it  was  exceedingly  difficult 
to  form  any  definite  and  final  opinion  on  the  subject.  The  same 
thing  applied  with  regard  to  the  attemiit  to  make  an  estimate  of 
the  cost  of  the  scheme.  It  was  clear  that,  from  the  nature  of  the 
material  in  hand,  the  making  of  such  an  estimate  was  a  matter  of 
the  greatest  difficulty,  and,  possibly,  there  -was  no  conclusion  to  be 
arrived  at  of  any  permanent  value,  beyond  the  fairly  obvious  one 
that  the  scheme  Avas  going  to  be  very  expensive.  Probably  the 
author  had  made  as  good  an  attempt  at  it  as  the  circumstances 
permitted,  but  the  difficulties  were  such  that  no  very  great  import- 
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ance  could  be  attached  to  the  accuracy  of  such  au  estimate  at  the 
present  time. 

One  other  question  touched  upon  by  Mr.  Man*  was  of  the 
greatest  interest  in  connection  with  the  project,  and  was  keenly 
debated  during  its  inception :  Whether  a  national  pension  scheme 
should  be  a  contributory  or  a  non-contributorj^  one.  Probably  all 
actuaries  would  feel  drawn  in  the  first  instance  towards  a  contri- 
butor}' scheme  :  the  idea  of  helping  people  to  help  themselves,  of 
making  any  national  effort  of  the  kind  an  automatic  encouragement 
to  thrift,  was  undoubtedly  a  very  attractive  one,  and  it  should  not 
be  forgotten  that  there  were  large  institutions  now  in  the  field 
which  had  been  for  many  years  doing  their  best  to  encourage  such 
a  tendency  amongst  the  people.  When  considering  the  subject  in 
detail,  it  was  impossible  to  avoid  the  conviction  that  there  was 
A-ery  great  force  indeed  in  the  considerations  brought  forward  by 
the  author  adverse  to  a  contributorj-  scheme,  attractive  as  the  idea 
at  first  appeared.  One  of  the  objections  mentioned  in  the  paper 
was  that  a  contributory  scheme  would  probably  have  to  exceed  the 
bounds  of  mere  old  age  pensions  :  that  when  the  beneficiaries  were 
expected  to  be  contributors  they  would  want  other  benefits  included. 
Probably,  however,  those  who  had  a  contributory  scheme  in  view 
would  be  prepared  to  admit  and  face  that  possibility',  and  would 
hold  that  the  larger  fund  an  effective  contributory  scheme  would 
bring  together  would,  in  time,  permit  of  the  other  benefits  being 
added;  in  fact,  the  inclusion  of  many  other  benefits  than  mere 
old  age  pensions  constituted  the  ideal  towards  which  many  were 
working.  Ah-eady  there  had  been  reference  to  other  and  further 
reaching  benefits,  and  old  age  pensions  were  described  as  only  an 
instalment  of  what  the  public  had  a  right  to  exj^ect. 

The  real  difiiculties,  as  mentioned  by  Mr.  Marr,  appeared  to  be 
very  great,  and  one  was  rather  reluctantly  driven  to  the  conclusion 
that,  if  the  system  was  to  be  workable,  it  must  be  very  much  upon 
its  present  basis.  Thrift  and  self-reliance,  with  the  help  of  voluntary 
institutions,  had  done  their  utmost  during  the  past  century,  and,  as 
the  result  of  it  all,  it  was  found  that  there  was  an  amount  of 
poverty  in  old  age  so  widespread  and  so  acute  as  to  necessitate  some 
scheme  of  State  aid  in  the  way  of  defen-ed  pensions,  advocated, 
quite  independently  of  party,  by  statesmen  of  almost  all  varieties  of 
political  opinion.  That  fact  alone  showed  that  something  beyond 
what  aided  thrift  could  do,  beyond  what  voluntary  organization 
could  do,  seemed  to  be  required.  The  only  fear  one  had  was  that, 
in  some  way,  such  admirable  organizations  as  existed  of  a  voluntary 
kind  might  be  injured  or  prejudiced,  a  result  which  would  be  very 
much  to  be  regretted. 

Mr.  E.  a.  EUSHER  thought  that  one  of  the  chief  values  of  the 
paper — if  only  it  would  be  considered  in  that  way  by  the  public — 
»vas  to  illustrate  the  extreme  caution  which  it  was  necessarj*  to 
exercise  when  dealing  with  public  statistics.  For  instance,  something 
had  been  said  of  the  great  number  of  pensions  that  had  been  claimed 
in  Ireland  in  proportion  to  other  parts  of  the  United  Kingdom. 
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Sir  Yesey  Knox,  in  a  letter  to  the  Times  last  week,  referred  to  one 
small  cause  which  might  help  towards  that  state  of  affairs — the 
famine  of  sixty  or  seventy  years  ago.  Taking  another  instance, 
Mr.  Marr  referred  to  the  figures  of  industrial  insurance  companies, 
and  gaA-e  the  annuities  paid  during  the  last  twenty  years  by 
industrial  companies  as  £299,322.  From  the  summary  given  in 
the  Board  of  Trade  Returns  it  would  appear  that  during  the  last 
twenty  years  the  annuities  paid  by  industrial  insurance  companies 
alone  amounted  to  that  sum,  but  over  £200,000  of  it  was  from  two 
unfortunate  tea  pension  schemes,  which  could  hardly  be  considered 
as  of  the  nature  of  industrial  assurance,  although  the  Board  of 
Trade  put  them  in  that  category.  This  showed  that  the  Avhole 
subject  of  dealing  A\-ith  public  figures  of  any  kind  liristled  -n-ith 
difficulties. 

Another  point  in  the  paper  was  one  to  which  Mr.  Barrand  had 
already  referred,  Avhere  Mr.  Marr  suggested  that  the  proceeds  of 
industrial  assurances  should  be  paid  into  banks.  Seeing  that  the 
average  claim  was  £9,  and  out  of  that  the  recipient  had  to  pay  the 
doctor,  the  bedside  expenses,  and  the  funeral  expenses,  he  did  not 
quite  see  where  improvident  uses  came  in.  He  concluded  by  stating 
his  full  agreement  with  those  who  had  spoken  before,  that  to  add 
to  the  National  Debt  a  sum  which  may  ultimately  amount  to  200 
or  300  millions  hardly  seemed  a  suitable  way  of  dealing  with  the 
subject  of  old  age  pensions. 

Mr.  a.  AV.  WATSOX,  in  closing  the  discussion,  said  perhaps 
the  most  important  point  was  that  of  the  method  by  which  the  cost 
of  the  Old  Age  Pension  Scheme  was  going  to  be  borne,  and  on  that 
there  had  been  a  most  fair  and  interesting  statement  of  the  position 
by  Mr.  Warner.  It  seemed  to  him  that,  if  a  contributory  scheme 
of  old  age  pensions  were  to  be  estaljlished,  it  would  certainly  have 
a  detrimental  effect  upon  the  thrift  institutions  at  present  existing 
in  the  country  :  but  it  was  curious  that  some  of  the  leaders  of  those 
institutions  were  clamouring  for  a  contributory  scheme,  not  seeing, 
as  others  had  discerned  very  clearly,  that  the  effect  of  any  contri- 
butory scheme  Avould  be  to  divert  income  from  the  one  type  of 
institution  to  the  Old  Age  Pension  Scheme,  and  thus  to  damage 
the  older  bodies.  AVith  regard  to  the  suggestion  that  had  been 
frequently  made  during  the  last  few  months  that  the  Old  Age 
Pension  Scheme  should  be  linked  up  with  some  system  of  universal 
disability  assurance,  he  thought  any  scheme  of  that  kind  Avould 
undoubtedly  tend  to  damage  and  ultimately  to  replace  the  existing 
organizations.  It  Avas  necessary  to  consider  carefully  whether  the 
existing  bodies,  \Wth  all  their  faults,  Avere  not  a  national  asset 
Avorthy  of  preserA'ation.  It  Avould  l>e  extremely  easy  to  set  up 
legislative  machinery  which  would  have  the  effect  of  ultimately 
replacing  them.  AVith  all  their  efforts  and  all  their  attempts  at 
good  Avork  there  had  been  failures,  and  they  admitted  to-day  many 
shortcomings.  Those  Avere  the  consequences  of  the  incA-itable 
errors  into  AA'hich  they  fell  on  their  establishment,  and  not  the 
result  of  anv  innate  recklessness  or  indisposition  to  be  adA-ised  on 
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the  part  of  those  who  had  guided  them.  It  would  be  easy  to 
ground  a  case  against  existing  institutions,  but  his  personal  feeling 
was  that  the  existing  societies  and  institutions  had  deserved  very 
Avell  of  the  community.  They  were  doing  a  national  work,  inasmuch 
as  they  were  providing  working  men  with  some  opportunity  of 
taking  part  in  the  at!airs  of  life  and  sa^nng  them  from  becoming 
mere  serfs  in  the  daily  routine  of  emplojTnent.  They  were  making 
the  working  man  an  independent,  self-relpng  being,  and  therefore 
were  doing  a  greater  work  than  could  be  expressed  in  pounds, 
shillings  and  pence,  and  shown  in  an  annual  balance-sheet.  On 
that  account  he  thought  the  development  of  national  social 
organizations  should  lie  on  such  lines  as  to  a^oid  doing  harm  to 
the  existing  bodies. 

The  question  had  been  raised  by  Mr.  Man"  as  to  what  would  be 
the  probaTjle  effect  of  the  Old  Age  Pension  Scheme,  as  it  stood,  upon 
the  existing  friendly  societies.  So  far  as  their  numerical  position 
was  concerned,  it  was  difficult  to  see  that  the  Old  Age  Pension  Act, 
by  itself,  would  have  any  particular  eftect  at  all,  but,  no  doubt, 
there  had  been  a  gradual  Aveakening  of  the  spirit  of  self-reliance,  and 
the  gi"0A\-th  of  a  spirit  of  dependence  upon  the  State,  of  which  old 
age  i)ensions  were  one  manifestation,  and  that  changing  spirit 
would  probably  have  some  detrimental  effect  upon  the  friendly 
societies.  That  was  his  own  personal  opinion,  but  it  was  only  fair 
to  say  that  there  was  no  subject  which  was  so  keenly  debated 
amongst  the  friendly  societies  as  the  probable  effect  of  the  Old  Age 
Pension  Scheme  upon  them,  and  it  was  quite  impossil)le  from  the  clash 
of  ^"ieAvs  to  gather  any  real  guidance  as  to  Avhat  the  effect  of  the 
scheme  would  be.  As  to  the  financial  aspect  of  the  case,  there  was 
no  doubt  that,  unless  the  friendly  societies  watched  the  operation 
of  the  Old  Age  Pension  Act  very  closelj^,  the  effect  of  the  Act  upon 
them  would  be  most  disastrous.  At  the  present  time  they  had  an 
immense  difficulty  in  discriminating  between  sickness  and  infirmity 
in  old  age,  whilst  lack  of  emplojTiient  and  lack  of  desire  to  find 
emplojTaent  were  potent  claim-factors  in  old  age  sickness.  Under 
the  new  regime,  taking  particularly  the  country  districts,  where  the 
income  going  into  the  house  of  the  pensioner  would  be  often  10.s\  a 
week,  and  the  total  income  consequently  would  be  as  much  as  had 
been  earned  for  many  years,  there  Avould  be  absolutely  no  inclination 
to  find  emplojTQcnt,  and  there  would  be  every  opportunity  to 
prolong  claims  for  sickness  benefits.  For  this  reason,  he  viewed  the 
operation  of  the  Old  Age  Pension  Act  upon  the  funds  of  friendly 
societies  with  the  utmost  misgivings.  He  wished  it  were  easy  to 
persuade  the  members  of  friendly  societies  to  act  always  in  their 
own  interests,  but,  as  a  rule,  they  had  to  be  put  through  a  long 
course  of  education  before  they  could  be  persuaded  to  take  action 
which  wa-s  obviously  directed  to  their  own  welfare.  He  expected 
to  find,  when  the  leaders  of  the  societies  endeavoured  to  pei-suade 
the  members  to  deal  with  the  ipiestion  of  sick  pay  in  old  age,  that, 
for  the  first  few  years,  all  kinds  of  sentimental  objections  would  be 
set  up  and  very  little  would  be  achieved.     The  line  of  action  which 
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would  have  to  be  taken  was  as  follows.  The  sick  pay  must  be 
commuted  for  such  annuity  benefit  as  was  eiiuivalent  to  it,  and  in 
making  that  commutation  the  whole  weight  of  any  deficiency  exist- 
ing in  the  assets  at  the  present  time  must  be  thrown  upon  the 
period  of  life  after  the  age  of  seventy.  It  would  be  impossible  to 
make  any  commutation  of  sick  pay  for  an  equivalent  annuity  unless 
the  deficiencies  were  got  rid  of,  because,  whatever  its  defects  in  other 
respects,  the  Friendly  Societies  Act  did  provide  that  no  annuity 
benefit  should  be  gi-anted  unless  upon  a  properly  certified  table  ;  so 
that  no  actuary  could  produce  a  scheme  substituting  an  annuity  for 
sick  pay  in  the  case  of  any  society,  unless  the  extinction  of  the 
existing  deficiency  was  an  integi'al  part  of  that  scheme.  Eegarded 
from  that  point  of  A-iew,  the  Old  Age  Pension  Act  ought  to  be  of 
great  value  to  the  Friendly  Societies.  But,  unfortunately,  before 
that  value  could  be  realized,  the  societies  had  to  be  induced 
to  see  that,  unless  they  took  definite  action,  they  would  not  only 
derive  no  benefit  from  the  Act,  but  they  would  be  seriously 
damaged  by  it. 

In  the  communication  that  had  been  read  from  ]\Ir.  Thomson, 
the  author's  views  with  regard  to  Local  Pension  Committees  had 
been  combated.  He  did  not  think  himself  that  the  dift'erence 
between  Mr.  Marr's  estimate  and  the  official  estimate  was  due  in 
any  degree  to  laxity  on  the  part  of  the  Pension  Committees.  The 
determining  factor  in  the  grant  of  the  pension  was  the  Pension 
Officer,  who  was  a  servant  of  the  Crown,  and  so  far  as  the  Local 
Pension  Committees  could  be  said  to  have  taken  action  on  one  side 
or  the  other,  their  tendency  had  been  rather  in  the  direction  of 
stringency  than  of  laxity.  When  all  was  said,  the  ofticial  estimate 
consisted  of  a  most  elaborate  series  of  deductions  drawn  from  a 
mere  25,000  cases,  and  the  surprise  was,  not  that  the  estimates 
were  so  far  out,  but  that  it  had  been  possible  so  nearly  to  approach 
the  facts. 

He  agi'eed  with  the  other  speakers  in  not  quite  seeing  the  utility 
of  including  the  value  of  the  pensions  in  the  National  Debt.  It 
was  known  that,  with  a  given  amount  of  pensions  per  annum, 
something  between  five  and  six  years'  purchase  roughly  represented 
the  capitalized  value,  but  why  it  should  be  added  to  the  National 
Debt  he  was  quite  at  a  loss  to  understand.  Nor  did  he  see  why 
there  should  be  any  question  raised  as  to  the  difterence  between  a 
pension  to  a  man  and  a  pension  to  a  woman,  because,  other  things 
being  equal,  the  woman  was  likely  to  live  longer.  Those  were 
small  points  and  did  not  affect  the  real  issues  of  the  scheme.  He 
joined  with  other  speakers  in  agreeing  that  the  Institute  was  much 
indebted  to  Mr.  Marr  for  bringing  forward  an  essay  of  distinctly 
topical  interest,  and  he  hoped  that  the  paper  and  the  discussion 
Avhich  had  followed  it  would  be  of  some  service  to  legislators,  when 
they  endeavoured  to  deal  with  the  much  more  difficult  question  of 
how  the  money  to  provide  the  pensions  was  to  be  raised. 

The  PRESIDENT,  in  proposing  that  the  thanks  of  the  Institute  be 
tendered  to  Mr.  Marr,  said  he  was  sure  that  the  subject  selected  was 
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an  important  one,  on  which  the  author  had  submitted  a  very  valuable 
paper,  Avhich  had  elicited  an  extremely  interesting  discussion. 

The  vote  was  carried  with  acclamation. 

Mr.  mare,  in  reply,  referred  to  Mr.  Falk's  remarks  about  the 
estimated  number  of  Pensioners,  and  said  it  was  premature 
to  deal  Avith  the  actual  results,  in  an  attempt  to  arrive  at  the 
number  of  male  and  female  pensioners  respectively,  and  he  therefore 
thought  it  as  well  to  follow  as  closely  as  he  could  the  figiu-es  in  the 
1907  Board  of  Trade  estimates.  In  doing  so,  however,  he  was 
confronted  with  the  difficulty  of  estimating  the  male  and  female 
population  after  70  years  of  age,  and  therefore  decided  to  resort 
to  the  method  of  interpolation  which  he  adopted.  He  departed 
from  the  methods  followed  by  the  Board  of  Trade  in  this  respect, 
but  followed  them  moi*e  or  less  in  regard  to  the  deductions  for  the 
pauper  test  and  the  income  test.  Certainly,  in  taking  the  latter  at 
35  per-cent  at  age  65,  instead  of  37  per-cent,  he  took  into  account 
that  95  per-cent  of  the  pensions  are  at  the  full  scale.  With  regard 
to  the  estimate  for  paupeiism  being  on  the  low  side,  as  a  matter  of 
fact  the  number  of  paupers  on  1  January  was  stated  to  be 
287,000,  but  if  the  number  of  paupers  aged  70  and  upwards 
be  deducted  from  the  iu;m>)ers  he  had  estimated  at  age  65  and 
upwards,  age  75  and  upwards,  and  age  85  and  upwards,  in  the  same 
way  as  the  number  of  pensioners  had  been  estimated,  it  would 
be  found  that  the  figure  came  out  about  262,000,  thus  differing 
from  the  actual  number  by  some  2  per-cent  of  the  estimated 
population.  He  had  not  thought  it  worth  while  to  alter  the  figure 
because  he  was  dealing  with  the  net  residue,  namely,  the  number  of 
pensioners,  and  because  the  recorded  number  of  paupers  must 
be  influenced  to  some  extent  by  the  age  difficulty.  It  was  to 
a  pauper's  interest  to  make  out  that  he  was  as  old  as  he  could,  and, 
no  doubt,  among  paupers  of  age  70  and  over,  there  would  be 
proportionately  more  misstatements  than  in  the  average  population 
of  ages  70  and  over. 

It  seemed  to  be  the  feeling  of  the  meeting  that  the  charge  for 
pensions  should  be  shown  as  a  permanent  and  increasing  part  of  the 
national  expenditure  in  place  of  being  capitalized  and  included  in 
the  National  Debt.  The  assets  of  the  State  chiefly  consisted  of  the 
earning  power  of  the  peofjle,  and  the  pension  scheme  \artually  made 
the  able-bodied  give  up  a  portion  of  their  incomes  to  those  who 
were  not  so  well  off.  He,  however,  adhered  to  the  idea  that  a 
pension  once  gi'anted  should  be  shown  in  the  Consolidated  Fund 
SerA-ices  Accounts.  It  was  perhai)S  hardly  right  to  treat  the 
capitalization  as  an  addition  to  the  National  Debt  as  constituted  at 
present,  because  the  scheme  was  entirely  difterent  from  the  ordinary 
charges  coiuiected  with  Consols,  but  he  thought  this  difficulty  would 
be  avoided,  if  a  separate  fund  could  be  started,  wherein  the 
capitalized  value  of  each  pension  was  placed  Avhen  it  was  granted, 
and  out  of  which  the  payments  of  pensions  Avere  made.  Any  profit 
or  loss  on  re-valuation  of  the  fund  might  go  to  the  National  Debt 
and  the  amount  to  l)e  credited  to  the  fund  annually,  namely,  the 
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caidtalized  value  of  pensions  granted  in  the  year  might  he  voted 
annually.  By  this  method,  each  generation  Avould  hear  the  cost  of 
its  own  ]iensioners,  and  not  hand  down  to  future  generations  the 
hurden  of  providing  for  past  generations,  as  they  were  having  to 
do  at  iiresent.  If,  in  a  series  of  years,  the  profit-earning  power  of 
the  people  diminished,  it  was  only  right  that  the  pensions  of  the 
corresponding  pensionable  persons  should  lie  diminished  too  ;  hut  no 
doubt  such  a  course  was  practically  impossible. 

Exception  had  been  taken  to  the  remarks  in  regard  to  the 
proceeds  of  industrial  insurance  policies.  Certainly,  there  Avas  not 
very  much  room  to  go  far  astray,  when  a  sum  of  £9  or  ,£10  was 
involved,  but  the  fact  of  the  whole  being  spent  on  funeral  exriienses, 
as  was  frequently  the  case,  showed  that  there  was  improvidence  in 
some  cases  ;  of  course  the  industi'ial  offices  were  not  responsible, 
but  it  would  be  much  better  for  the  persons  concerned,  if  there 
could  be  some  check  on  the  manner  in  which  the  money  Avas  to  be 
expended.  In  striking  the  average,  policies  of  larger  amounts,  say 
up  to  £50  or  so,  were  no  doubt  included,  and  if  those  could  be  paid 
to  the  widow  by  a  series  of  instalments  spread  OA'er  a  few  months  it 
would,  he  thought,  be  beneficial.  As  a  rule,  the  recipients  of 
the  proceeds  of  industrial  insurance  policies  did  not  seem  to 
know  how  to  handle  money.  If  they  received  a  large  sum  in  cash 
they  did  not  know  what  to  do  Avith  it ;  but  if  the  money  Avas  paid 
out  in  Aveekly  or  fortnightly  instalments,  it  Avould  be  a  diflferent 
matter.  He  Avas  obliged  to  ^Ir.  Eusher  for  pointing  out  that  the 
figures  relating  to  the  operations  of  industrial  insurance  companies 
during  the  past  tAventy  years,  extracted  from  the  summaries  published 
in  the  Board  of  Trade  returns  Avere  afiected  to  some  extent  by  the 
inclusion  of  certain  special  annuity  payments.  They  Avere  also 
affected  by  transfers  from  and  to  other  accounts,  in  the  case  of 
companies  Avhich  transacted  ordinary  life  assurance  business  as  Avell 
as  industrial  assux'ance  business. 

From  Mr.  Thomson's  AATitten  communication,  eA'idently  some 
local  authorities  were  not  A-igorous  in  their  administration  of  the 
Act,  but  no  doubt  if  they  had  to  account  to  ratepayers  they  AA'ould 
have  recognized  their  responsibilities  in  considering  the  Pension 
OflEicer's  reports.  With  regard  to  the  use  of  the  parchment  registra- 
tion certificates  as  certificates  of  character,  the  mere  fact  of  a  man 
producing  one  Avould,  he  thought,  be  a  certain  recommendation, 
because  if  he  did  not  produce  his  certificate  he  might  have  some 
good  reason  for  Avithholcling  it.  It  might  be  Avondered  if  there 
would  be  a  large  percentage  of  certificates  forthcoming  at  the  time 
of  a  census  enumeration,  and  he  Avas  inclined  to  think  that  the 
l)i-oportiou  would  be  pretty  consideralile,  as  industrial  people 
generally  took  care  of  documents,  but  of  course  they  Avould  require 
educating  in  the  matter. 

He  agTeed  AAith  Mr.  "Woods  in  the  remarks  he  made  about  the 
1899  Committee,  and  he  thought  it  AA-as  of  great  credit  to  the 
members  of  that  Committee  to  have  brought  out  such  a  clear  state- 
ment from  the  figures  AA-hich  they  had  at  their  disposal. 
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On  the  Annuity  Business  of  British  Offices  and  the  Valuation 
thereof  By  H.  J.  P.  Oakley,  F.I.A.,  of  the  Xorth  British 
and  Mercantile  Insurance  Company,  London. 

[Read  before  the  Institute,  29  March  1909.] 

Introduction. 

1.  IhE  subject  of  Annuities,  iu  relation  to  the  transactions 
of  the  Life  Offices  of  this  country,  has  seldom  received  definite 
consideration  at  the  meetings  of  our  Institute.  An  examination 
of  the  contents  of  the  Text-Book  and  of  the  Index  to  the  Journal 
furnishes  abundant  proof  of  the  attention  which  has  been  given 
to  the  theory,  but  in  regard  to  the  practical  working  of  annuity 
business,  little  has  of  late  years  been  written.  The  most 
important  contribution  in  the  Journal,  from  the  latter  point 
of  view,  is  that  by  Mr.  G.  H.  Ryan  (read  before  the  Institute 
seventeen  years  ago)  "  On  a  Method  for  determining  the  Gain 
or  Loss  from  Mortality  in  an  Annuity  Company."'  Therein 
reference  was  made  to  another  contribution  by  the  same 
■author,  read  before  the  Actuarial  Society  of  Edinburgh  during 
the  Session  1884-5,  and  published  in  the  iirst  volume  of  the 
Transactions  of  that  Society,  '•'  On  the  Several  Mortality  Tables 
Employed  in  the  Valuation  of  Annuity  Contracts."  Changes  of 
the  utmost  importance  have  taken  place  during  the  period  which 
has  since  elapsed,  and  it  is  proposed  herein  to  deal  with  the 
cause  and  effect  of  such  changes,  and  to  gather  therefrom  some 
guidance  for  the  future. 

2.  In  the  course  of  his  paper  before  this  Institute,  Mr.  Ryan 
uttered  a  warning  (which  subsequent  facts  have  warranted) 
regarding  Annuity  business,  and  in  the  discussion  it  was  pointed 
out,  with  some  pessimism,  that  the  Annuity  payments  made  per 
annum  by  British  Offices  alone  had  increased  from  £439,000  to 
£797,000  in  the  course  of  nine  years.  The  fact  that  these 
annual  payments  have  since  increased  to  well  over  £2,000,000 
per  annum  (a  ligure,  which,  in  comparison  with  the  magnitude  of 
assurance  contracts,  sinks  into  insignificance,  but  which,  in  itself, 
IS  of  no  inconsiderable  dimensions;  and  that,  apart  from  incidental 
mention,  no  general  discussion  appears  since  to  have  taken  place, 
warrants  me  in  bringing  the  subject  before  the  profession — yet, 
in  view  of  the  elementary  nature  of  this  contribution,  with  some 
hesitation.     It  is  hoped,  however,  that  it  may  be  the  means  of 


282 


On  the  Annuity  Business  of  British  Offices  [July 


promoting  a  vigorous  disciission — iiot^  I  beg,  of  the  paper — but 
of  the  subject,  and  so  compensate  for  the  indifferent  treatment 
hitherto  accorded  to  this  section  of  our  work.  I  would  hasten  to 
add  that  the  latter  remark  is  not  intended,  in  any  sense,  as  a 
reflection  upon  the  Institute  ;  on  the  contrary,  the  investigation 
and  publication  of  the  Annuity  Experience  of  British  Ofl&ces 
1863-1893  by  the  Joint  Committee  of  the  Institute  and  Faculty 
of  Actuaries  must  be  considered  the  most  important  work  yet 
undertaken  in  regard  to  Annuities,  and  it  is  in  the  light  of  this 
experience  that  we  review  the  business  of  the  past  decades  and 
look  forward  to  the  future. 

Business  of  Past  Twenty-five  Yeaes. 
3.  As  shewing,  in  detail,  the  business  transacted  during  the 
past  quarter  of  a  century,  the  following  table  has  been  framed, 
compiled  from  the  Board  of  Trade  Returns.  The  annual 
premiums  paid,  for  Annuities  other  than  Immediate,  are  not 
included  in  the  "  Consideration  '' ;  but  such  Annuities,  when  they 
become  Immediate,  are  usually  included  in  "  Annuities  paid." 

Table  I. 

Annuity  business  of  Life  Assurance  Companies  of  the  United  Kingdom, 

{Ordinary  Companies.) 


*  Year  in  which 

Returns  were  liled 

Consideration 

Annuities  Paid 

£ 

£ 

1883 

610,137 

573,235 

1884 

636,510 

593,151 

1885 

644,274 

633,091             i 

1886 

601.187 

658,331 

1887 

703,993 

689,341 

1888 

812,660 

704,989 

1889 

1,107,787 

743,326 

1890 

1,275,665 

797,427 

1891 

1,184,70.5 

871,070 

1892 

1,096,870 

806,234 

1893 

1,359,476 

1,055,411 

1894 

1,415,769 

1,054,276 

1895 

1,742,387 

1,135.282 

1896 

2,365.466 

1,230,700 

1897 

2,330,381 

1,377,819 

1898 

1,985,892 

1,504,225 

1899 

2,356,812 

1,603,069 

1900 

2,139,014 

1,714,573 

1901 

1,716,027 

1,775,798 

1902 

1,981,605 

1,862,835 

1903 

2,012,131 

1,941,147 

1904 

1,881,972 

2,030,031 

1905 

1,793,736 

2,082,473 

1906 

2,185,859 

2,137,657 

1907 

2,059,584 

2,219,232 

*  The  figures  will  usually  relate  to  the  previous  ycHi-. 
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4.  Mention  should,  perhaps,  be  made,  in  passing,  of  the 
outstanding  features  regarding  the  course  of  the  business,  as 
revealed  by  the  tabulation  of  the  figures,  first  amongst  which 
is  the  very  large  relative  increase  in  the  amount  of  business 
transacted,  especially  when  considered  in  relation  to  the  lower 
return  now  obtainable  on  the  purchase  money.  Secondly,  the 
amount  of  the  consideration  has,  during  the  last  few  years, 
slightly  receded  from  high- water  mark.  The  latter  was  reached  in 
the  quinquennium  preceding  the  outbreak  of  the  South  African 
War,  and  coincided  with  the  period  of  a  very  low  rate  of  interest. 
The  slight  fall  in  the  amount  of  new  transactions  was  doubtless 
due  to  two  causes — one,  the  change  in  the  rates  of  annuities 
made  by  many  of  the  leading  OflBces  because  of  this  low  rate  of 
interest  obtainable  on  their  funds ;  the  other,  the  increase  in  the 
rate  of  interest  which  followed  shortly  after,  due  to  the  slump 
commencing  just  before  the  close  of  the  last  century.  These  two 
causes  almost  coincided  with  one  another  (the  investment  of 
capital  with  annuity-granting  Companies  being  thus  deflected  to 
other  securities),  and  although  the  better  rate  of  interest  still 
maintains,  no  office  has  reverted  to  the  previous  terms  for 
annuities,  another  coincidence  occurring  in  the  shape  of  proof  of 
greater  vitality  among  annuitants  being  given  at  the  time  that 
offices  were  themselves  beginning  to  earn  more  remunerative 
rates  of  interest.  (The  question  as  to  how  far  the  respective 
changes  in  the  rates  of  interest  and  mortality  compensate  one 
another  is  subsequently  discussed.)  The  third  point  of  interest 
is  that  in  three  or  four  of  the  recent  years,  the  amount 
"  Annuities  paid  "  has  exceeded  the  "  Consideration  "  received  in 
those  particular  years. 

Annuity  Rates,  Past  and  Present. 

5.  Reference  has  been  made  above  to  the  lower  return  now 
obtainable  on  the  purchase  money.  The  average  rates,  published 
in  1886,  of  the  three  British  Offices  transacting  the  largest 
annuity  business  in  that  year  are  shewn  in  comparison  with  the 
average  of  their  present  rates.  The  rates  were,  and  are,  quoted 
by  the  respective  Companies  in  various  ways,  but  in  order  to 
obtain  a  correct  average,  they  have  all  been  reduced  to  one 
common  method  of  purchase  and  payment — namely,  the  amount 
of  annuity  (quoted  for  £100  purchase  money)  payable  half 
yearly,  the  first  payment  being  due  six  months  after  purchase, 
the   annuity  ceasing    with    the    half-yearly    payment    preceding 
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death  {i.e.,  without  proportion)  and  the  Office  paying  the  stamp 
duty.  Allowance  has  been  made  for  the  proportionate  payment 
to  date  of  death,  where  the  rates  were  so  quoted — in  the  1886 
rates,  on  the  basis  of  the  Government  Annuity  Tables,  1883,  at 
3i  per-cent,  and  in  the  present  rates  on  the  same  Experience  at 
3  per-cent,  these  being  the]  bases  nearest  approaching  the  rates 
quoted  at  the  respective  times.  This  method  of  purchase  and 
payment  has,  for  the  purposes  of  comparison,  been  adhered  to  in 
all  quotations  throughout  the  paper,  the  term  ''rates'^  being 
used  to  indicate  the  return,  or  amount  of  annuity,  for  £100 
purchase  money.  A  reduction  in  the  rate  will  thus  be  understood 
as  an  unfavourable  alteration  from  the  public  point  of  view, 
acting  as  an  increase  in  the  terms  on  which  annuities  are  granted. 
Incidentally,  the  question  of  payment  of  stamp  duty  might  here 
be  raised.  Each  Office,  no  doubt,  has  its  own  opinion  on  the 
point,  but  it  seems  somewhat  inconsistent  with  all  other  branches 
of  life  business  to  make  a  separate  item  of  the  stamp.  The 
inclusion  of  the  duty  in  the  price  presents  no  difficulty,  and  it  no 
doubt  avoids  disappointment  on  the  part  of  the  purchasers  when 
completing.  On  the  other  hand,  if  an  Office  wish  to  discourage 
annuity  business,  the  extra  item  of  the  stamp  may  prove  a 
deterrent. 

Table  II. 

Fast  and  Present  Average  Bates,  for  £100  2^^ti'chase  money,  of  three 
British  Offices  transacting  the  largest  amount  of  Annuity  Business 
in  1886. 


1 

Males 

Femai.es                            I 

Age 

1886  Rates 

Present 
Rates 

(3) 

(^) 

per-cent 

ISSO  Rates 

Present 
Rates 

(0) 

per-cent 

(1) 

(2) 

(3) 

(4) 

(a) 

(<5) 

(7) 

£    s. 

d. 

£     s.    d. 

£    s. 

d. 

£    s.    d. 

50 

7    4 

3 

6  14     8 

93-36 

6  15 

4 

6     2     4 

90-39 

55 

8     1 

0 

7  12     7 

94-77 

7  11 

1 

6  17  10 

91-23 

60 

9     5 

4 

8  17  10 

95-95 

8  13 

3 

7  19     2 

91-87 

65 

10  19 

9 

10  ]1     0 

9601 

10     5 

4 

9     9     0 

92-04 

70 

13     7 

2 

12  16     6 

96-01 

12  12 

1 

11  12     4 

92-17 

to 

16  13 

1 

16     0     8 

96-27 

15  14 

6 

14  11     2 

92-58 

80 

20     8 

2 

20     4  10 

99-19 

18  17 

7 

18  10     1 

98-01 

6.  The  decrease  in  the  published  rates  during  the  period  of 
about  twenty  years  has  thus  been,  roughly,  4  per-cent  in  the  case 
of  male  lives  and  8  per-cent  in  the  case  of  female  lives.     On  the 
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average,  the  rates  of  other  Offices  have  doubtless  been  subject  to 
like  reductions.  The  new  business  of  the  three  Offices  in  question, 
though  it  does  not  now  bear  the  same  ratio  to  the  total  new 
business  that  it  then  did,  is  very  considerably  in  advance,  in 
amount.  Thus,  in  1886  they  received,  as  consideration,  £265,602 
out  of  the  total  consideration  received  by  British  Offices,  £703,993 
(  =  37-7  per-cent),  while  in  1906  they  received  £382,923  out 
of  £2,059,584  (  =  18'6  per-cent).  It  is  to  be  noted,  too,  that 
the  1886  rates  were  by  no  means  obsolete,  but  were  constructed 
on  what  the  offices  then  thought  to  be  safe  lines,  having  been 
framed  by  two  of  the  offices  in  1884  and  by  the  other  in  1885, 
doubtless  having  regard  to  the  new  Government  Experience 
then  published.  The  rates  of  all  three  Companies  were  changed 
again  in  the  nineties — one  in  1892,  the  other  two  in  1895 — on 
this  occasion,  probably,  because  of  the  continual  fall  in  the  rate 
of  interest. 

Valuation  Bases  Past  and  Present. 

7.  Of  equal  importance  \vith  the  change  in  the  terms  on 
which  annuities  are  granted  is  the  change  which  has  taken  place 

Statement  showing  classification  of  the  Basis  of  Valuation  of  Thiiiy-jive 

Companies. 


1 
Number  of  Companies 
adopting  Basis 

Group  1            Group  2 
(1875)               (1880) 

Table  of  Mobtalixy — 
Carlisle 

Davies'  Equitable 
Government  Annuitants' 
H>i     .... 
HF     .         .         .         . 
English  Life  Xo.  3     . 
17  Offices'  . 
Swedish 

American    .          .         . 
Special  tables      . 

1 

11                   5 

6                   6 

11                  14 

1                    2 

1 

1                    1 

1                    1 

1                    1 

1  1 

2  ,           3 

Total      .         .         .         .         . 

35         1         35 

Rate  of  Intebest — 
j           3  pei'-cent  ........ 

H       „ 

4         „ 

4'       „ 

14  13 
6                    7 

13  14 
2                    1 

Total      . 

35                 85 

Note. — One  company  employs  2^  per-cent  interest  for  annuities  on  females. 
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in  the  basis  of  valuation.  Mr.  Ryan,  in  liis  papei"  before  the 
Actuarial  Society  of  Edinburgh,  gave,  in  detail,  the  total  of  the 
Valuation  Summary  and  the  basis  of  valuation  (at  two  consecutive 
valuations)  of  the  thirty-five  Offices  then  transacting  the  largest 
amount  of  business,  and  also  the  statement,  here  reproduced, 
showing  the  classification  of  the  basis  of  valuation. 

8.  The  bases  at  present  employed  are  in  curious  contrast,  not 
one  of  the  above  tables  of  mortality  being  employed  at  the  last 
valuation  of  any  British  Office  (the  Government  Annuitants* 
Table  mentioned  above  being,  in  most  cases,  the  1860  table). 
The  tables  now  employed  are  (1)  those  based  on  the  Government 
Experience  and  adopted  by  the  Government  in  April  1884,  and 
(2)  those  based  on  the  British  Offices'  Annuity  Experience, 
1863-1893.  These  tables  may,  however,  be  applied  in  so  many 
ways  (because  of  the  element  of  selection),  and  the  returns   are 

Statement  showing  classification  of  the  Basis  of  Valuation  of  Immediate 
Annuities  and  the  total  liability  under  all  Annuity  Contracts  of  the 
Life  Assurance  Companies  of  the  United  Kingdom  {Ordinary 
Companies).     Last  valuation  not  later  than  1  March  1908. 


Number  of 
Companies 

Basis  of  Valuation  of  Immediate  Annuities 

Liability  under  all 
Annuity  Contracts 

4 

1 

16 

2 

Goverument  Annuity  Tables,  1883,  3^  per-cent 
,,                „                    „     Z\  per-cent 
,,                 ,,                     „     3    per-cent 
,.                „                    „    2i  per-cent 

£2,805,222 
256,171 

7,854,000 
448,940         , 

1 

23 

£11,364,333 

21 
5 

British  Offices'  Annuity  Tables  .     3    per-cent 
„                 „                      .     2\  per-cent 

£8,800,273 
1,239,526         j 

26 

£10,039,799 

49 

1 
£21,404,132 

16 
5 

Small  Offices 

"  Class  "  and  Benevolent  Institutions 

£105,050 
1,519,079 

70        i                        Total  liability      ....      £23,028,261 

Note. — In  the  70  Offices  referred  to  above,  some  are  absorbed  Offices  making 
different  Returns  and  at  different  times,  to  the  Offices  which  have  absorbed  them. 
In  such  cases  the  fisrures  have  not  been  combined. 
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made  to  the  Board  of  Trade  without  always  detining  the  exact 
values  employed,  that  no  good  purpose  would  be  served  by  giving 
the  detailed  returns,  and  I  have  accordingly  compiled  the  following 
statement  on  the  broad  lines  as  to  basis  therein  given.  The  latest 
Valuation  Return  has  been  inspected  in  each  case,  excepting 
valuations  at  dates  subsequent  to  1  March  1908,  and  in  order 
to  obtain,  approximately,  the  total  liability  of  British  Offices  under 
their  annuity  contracts,  the  total  net  liability  of  each  Office  has 
been  extracted,  although  the  basis  of  valuation  refers,  in  many 
cases,  to  Immediate  Annuities  only.  (In  one  case  the  liability 
is  "  gross  ",  the  annuity  and  "life"  reassurances  being  classed 
together.)  The  returns  are  given  of  forty-nine  Offices,  each 
having  a  liability  exceeding  £20,000  ;  but  the  liability  of  sixteen 
other  Offices,  having  an  individual  liability  below  that  amount, 
and  of  five  "class"  and  Benevolent  Institutions  are  also  added, 
so  as  to  present  the  total  figures  of  all  "  ordinary  "  British  Offices 
included  in  the  Board  of  Trade  Returns,  consistently  with  the 
other  total  Board  of  Trade  figures  which  have  been  given. 

9.  Grouping  the  49  Offices  according  to  the  rate  of  interest 
employed  in  the  valuation,  there  are : 

4  valuing  at   3^  per-cent. 
1  "         31 

-■-  !)  -'4  )} 

37         „  3  „ 

49 


10.  It  is  not,  however,  so  much  in  regard  to  the  rate  of 
interest  employed  as  the  table  of  mortality  used  in  the  valuations 
that  most  comment  need  be  made.  It  is  a  significant  fact  that 
more  than  one-half  the  business  of  the  49  Offices  was  valued  on 
the  basis  of  the  Government  Annuities,  although  the  new  tables 
(constructed  on  their  own  collected  experience)  were  available  for 
everv  Office  at  its  last  valuation.  The  fact  is  even  more  significant 
when  it  is  seen  that  many  of  the  Offices  adopted  the  0-^^  Table  for 
Assurance  Valuations  and  yet  adhered  to  the  mortality  table 
previously  employed  for  Annuities — namely,  the  Government 
Annuity  Tables,  1883,  notwithstanding  that  the  0^^  Table  has 
far  less  effect  in  a  valuation  (when  changing  from  the  H^^  Table)  in 
respect  of  assurances — wherein  three  partly  compensating  factors 
are  employed,  A^,-,  Ox,  and  ttx — than  have  the  0^"'"^  and  0  "•'-  Tables 
(when    changing   from  Government   Annuity  Tables,    1883)   on 
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annuities.  The  comparison  is  still  more  marked  if  one  Office, 
having  a  liability  under  annuity  contracts  of  over  i£3, 000,000 
and  valuing  on  the  British  Offices'  Annuity  Tables,  be  excluded 
from  that  class,  leaving  a  liability  of  £7.000,000  valued  by 
the  latest  experience  as  against  £11,000,000  valued  by  the 
Government  Tables. 

11.  In  the  course  of  the  examination  of  the  Returns  one 
feature  which  presented  itself  was  the  number  of  times  in  which 
the  Carlisle  Table  was  referred  to  as  having  been  employed  for 
the  valuation  of  annuities  other  than  immediate.  The  Carlisle 
Table  and  the  numerous  monetary  tables  based  thereon,  are 
seldom  alluded  to  in  modern  contributions,  but  the  above- 
mentioned  circumstance  is  another  tribute  to  the  remarkable 
energy  of  Chishohn,  Jones  and  others,  in  the  computation  of  so 
many  functions  and  values. 

Increase  ix  Liability. 

12.  An  indication  of  the  increase  in  the  liability  of  British 
Offices  under  their  annuity  contracts  is  contained  in  the  following 
statement : 

35  Offices  transacting  largest  amount  of  business. 
Valuation  about  1875 — 

Net  Liability  under  Immediate  Annuities   £3,004,998. 
Valuation  about  1880 — 

IN^et  Liability  under  Immediate  Annuities       4,045,257. 
Valuation  1901-1908— 

Net  Liability  under  all  annuity  contracts  20,383,826. 
Note — The  35  Offices  included  in  respect  of  the  last  above 
period  are  not  necessarily  the  same  35  Offices  as  examined  by 
Mr,  Byan,  but  are  those  now^  transacting  the  largest  amount  of 
business.  The  minor  classes  of  annuities  included  in  the  last 
item  form  a  very  small  proportion  of  the  total. 

Profits  of  Past  Twenty  Years. 

13.  In  view  of  the  facts  that,  generally  speaking,  the  rate  of 
interest  earned  by  the  Companies  has  fallen  during  the  past 
twenty  years ;  that  the  mortality  tables  and  rates  of  interest  now 
employed  in  the  valuations  are  much  more  stringent  than  those 
previously  adopted ;  and  that  the  latest  investigation  deduced 
from  the  experience  of  these  Offices  themselves  reveals  greater 
vitality  than  do  the  previous  experiences,  on  which  both  rates  and 
valuations  have  been   based,  the   conclusion   is  forced  upon  one 
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that  the  profit  made  during  the  past  two  decades,  if  any,  can  only 
have  been  very  scanty.  "With  a  view  to  ascertaining  how  the 
Companies  fared  at  their  succeeding  valuations,  a  search  was 
made  for  those  keeping  and  publishing  separate  Annuity 
Accounts.  Twelve  such  Offices  were  discovered,  and  their  last  four 
Valuation  Returns,  as  well  as  their  Accounts,  have  been  analyzed, 
with  the  results  set  out  in  the  table  below.  The  basis  of  the 
valuation  of  each  Office  made  just  prior  to  the  period  under  review 
has  been  quoted,  as  affording  some  indication  of  the  augmentation 
which  has  been  made  to  the  reserves  to  bring  them  into  line  with 
modern  bases.  Although  the  tables  of  the  new  Government 
Experience  published  about  that  time  were  employed  in  one  or 
two  instances,  they  were  probably  "  average  "  (or  aggregate)  values, 
no  mention  of  "  selection  "  being  made  in  any  of  the  Returns. 


Table  III. 

Talle  shmcing,  in  respect  of  each  of  tv:elre  Offices,  the  combined  results 
of  four  successive  Valuations,  and  the  basis  of  Valuation  imor 
thereto. 


1 

Combined  results  of  four  successive 

Basis  of  Valuation  made  just  prior  to 

THE 

v 

\LUATIONS 

COVERING,   WITH 

SLIGHT 

PERIOD   UNDER   REVIEW 

exceptions 

,    A   PERIOD   OF  Z\l 

YEARS 

OfBce 

Mortality 

Interest 

Surplus 

divided  (  +  ) 

or 

Depreciation 
of  Invest- 
ments, or 
placed  to 
Investment 
Reserve 

increase  (+) 

or 
Decrease  ( —  )  ; 

Deficit  made 
good(-) 

in  sum  carried 
forward 

£ 

£ 

£ 

A 

Government    Annuitants,   1829   and 
1883,  Tables 

31% 

+ 

88,632 

36,236 

+ 

215 

B 

Government  Annuitants  Tables,  1860 

4  % 

— 

6,033 

, 

C 

"  17    Offices'    Experience  "    for  old  '\ 

annuities.  Government  Annuit-  > 

4% 

— 

26,412 

— 

1,938 

ants,  1860,  for  new  annuities      ) 

D 

Government  Annuitants,  1860    . 

0  10/ 

+ 

7,155 

+ 

21,431 

E 

Government  Annuitants,  1883    . 

3  % 

— 

15,333 

F 

Carlisle      ...... 

3  % 

+ 

302 

G 

„           ...... 

3  % 

+ 

66,141 

H 

Government  Annuitants,  1883   . 

3  % 

+ 

10,000 

— 

6,539 

J 

Combination  of  Carlisle,Government  ~\ 
Annuitants,  1825,  and  Equitable  > 
Tables                                              ) 

Ss/o 

1,281 

K 

Equitable  Table           .... 

3  % 

+ 

21.692 

+ 

4,303 

L 

Government  Annuitants,  1883   . 

3  % 

+ 

21,807 

8,420 

+ 

7,646  . 

il 

Government       ..... 

3  % 

— 

28,193 

174 

+ 

149.286 

46,111 

+ 

100,038  I 

Total  net   result    of    twenty   years' 

— 

75,971 

— 

8,477  1 

working 

+ 

73,315 

46,111 

+ 

91,561 
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14.  If  the  largest  Oflace  be  excluded,  the  net  result  from  the 
point  of  view  of  division  of  profit,  and  ignoring  the  sum  carried 
forward,  is  a  deficit  by  the  other  eleven  Offices  of  £15,317  on 
funds  accumulating   to  the  present  total  of  £8,000,000. 

15.  The  grouped  figures  of  each  quinquennium  are  even 
more  instructive,  as  they  reveal  the  profit  or  loss  in  relation  to 
the  respective  amounts  of  total  funds  at  each  succeeding  inves- 
tigation. The  twelve  Offices  have  therefore  been  classified  into 
three  groups,  namely — 

5,  which  have  made  a  positive  division  of  profit ; 

3,  which  have  made  no  division  and  suff'ered  no  loss ; 

4,  which  have  made  a  net  loss. 

16.  It  should  perhaps  be  explained  that  the  figures  are  not 
those  absolutely  recorded  in  the  Returns,  but  have  been  fixed  in 
this  analysis  by  deduction.  For  example,  it  has  been  necessary 
in  some  cases  to  bring  various  items  spread  over  two  quinquennial 
periods  to  one  common  valuation  date ;  thus,  loss  on  investments 
mav  have  been  taken  retrospectively,  and  an  annual  division  of 
profit,  prospectively. 

17.  It  will  be  noticed  that  the  three  Offices  which  have  made 
no  division  at  all,  but  at  the  same  time  have  suffered  no  loss,  are 
Offices  which  have  developed  their  annuity  business  during  the 
past  ten  or  fifteen  years,  and  entered  the  field  with  the  knowledge 
■which  other  Offices  had  obtained  by  experience.  All  three,  at 
their  valuations  in  the  first  period,  and  two  of  them  in  the  second 
period,  gave  only  combined  figures  of  assurances  and  annuities, 
separating  the  sections  of  the  business  subsequently.  At  those 
times  their  liability  was  exceedingly  small,  and,  to  complete  the 
table  and  keep  it  uniform,  I  have  assumed  the  funds  at  those  first 
two  valuations  to  be  equal  to  the  liability. 
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18.  The  total   net  result   of  each   valuation   period  may  be 
summarized  thus — 

Table  Y. 


1 

1 

VAlUATIOifS  MADE  DURING  THE  PEBIODS                    1 

' 

1888-1892 

1893-1897 

1898-1902 

1903-1907 

Sum  divided 
Carried  forward    . 

£ 

4,868 

5,833 

£ 

52,581 
12,641 

£ 

5,278 
71,488 

£ 

10,588 
101,255  \ 

1 

Less  brouglit  forward  . 
(ignoring  interest) 

10,701 
9,694 

65,222 
5,833 

76,766 
12,641 

111,843  ' 
71,488  ; 

Total  Xet  Surplus 

On  Funds  accumulating  to  . 

1 

1,007 
3,592,246 

59.389 
6,095,983 

64,125 
8,844,707 

40,355 
11,062,628 

1 

19.  In  the  last  three  valuations,  the  ratio  of  Total  Net  Surplus 
to  the  funds,  forms  a  decreasing  progression,  the  surplus  on  the 
last  occasion,  if  looked  upon  in  the  light  of  interest  margin, 
resulting  from  a  realized  rate  in  excess  of  valuation  rate  of  less 
than  two  shillings  par-cent  per  annum.  As  there  is  no  cjuestion 
as  to  the  realized  rate  being  actually  well  in  excess  of  the  valuation 
rate  (such  margin  being  nearer  £1  per-cent  per  annum  than  two 
shillings),  it  follows  that  the  difference  between  the  rates  has 
practically  compensated  for  the  losses  due  to  greater  longevity, 
depreciation  of  investments,  the  strengthening  of  reserves  in 
respect  of  existing  business^  and,  in  some  cases,  to  the  loss  on 
transaction  of  new  contracts. 


Valuatioxs  of  Model  Office. 

20.  In  order  to  show  the  relative  cost  of  strengthening  the 
reserves,  and  the  ratios  subsisting  between  various  bases  of 
valuation,  I  have  had  recourse  to  the  Model  Office,  framed  by  Mr. 
Hyan,  in  his  paper  (ah-eady  referred  to)  before  the  Actuarial 
Society  of  Edinburgh.  A  word  of  explanation  as  to  the  con- 
struction of  this  Model  Office  might  here  be  given.  Mr.  Ryan 
brought  together  from  the  valuation  returns  of  the  ten  British 
Offices  whose  annual  payments  on  account  of  annuities  were,  at 
that  time,  in  excess  of  £10,000,  the  annuities  payable  (on  single 
lives)  at  each  age  from  50  upwards.     In  order  to  obtain  a  smooth 


1909.J 


and  the  Valuation  thereof. 


293 


Table  YI. 
Faiiiciilars  of  Mr.  G.  H.  Byan's  Model  Office. 


50 
1 
2 
3 
4 

55 
6 
7 
8 
9 

60 
1 
2 
3 
4 

65 
6 


S 

9 

80 

1 


4 

85 

6 


9 

90 

1 


Annuites 
in  course  of 

payment 
Ungraduated 


£ 
1,208 
2,212 
1,715 
3,687 
3,569 
5,604 
5,766 
3,106 
4.883 
4,667 
6,899 
7,617 
9,005 

11,294 
9,880 
9,777 

10,836 

12,226 
8,793 
9,833 

10,124 
9,838 
8,220 

10,959 

9,679 

7,520 

9,310 

8,105 

7,949 

4,324 

7,343 

3,877 

5,468 

4,194 

4,384 

2.675 

3,386 

1,955 

1,330 

1,066 

780 

802 

1,078 

224 

235 

198 

83 


Annuities 

(Male  and 

Female) 

Graduated 


£ 

2,239 

2,438 

2.795 

3,216 

3,710 

4,134 

4,544 

4,984 

5,495 

6,116 

6,872 

7,704 

8,500 

9,185 

9,726 

10,078 

10.204 

10,215 

10,150 

10,006 

9,821 

9,684 

9,516 

9,276 

9,008 

8,667 

8,204 

7,653 

7,100 

6,488 

5,897 

5,341 

4,831 

4,298 

3,800 

3,280 

2,767 

2,268 

1,829 

1,439 

1,129 

878 

677 

513 

378 

263 

181 

124 

94 


Annuities 

Annuities 

Age 

(Females) 

(Males) 

last 

Graduated 

Graduat€d 

Birthday 

£ 

£ 

1,444 

795 

50 

1,572 

866 

1 

1,803 

992 

2 

2,094 

1,152 

3 

2,393 

1,317 

4 

2,667 

1,467 

55 

2,931 

1,613 

6 

3,215 

1,769 

7 

3,544 

1,951 

8 

3,945 

2,171 

9 

4,433 

2,439 

60 

4,969 

2,735 

1 

5,483 

3,017 

2 

5,925 

3,260 

3 

6,274 

3,452 

4 

6,501 

3,577 

65 

6,582 

3,622 

6 

6,589 

3,626 

7 

6,547 

3,603 

8 

6,154 

3,5.52 

9 

6,335 

3,486 

70 

6,246 

3,458 

1 

6,138 

3,378 

2 

5,983 

3,293 

3 

5,810 

3,198 

4 

5,590 

3,077 

75 

5,292 

2,912 

6 

4.936 

2,717 

7 

4,580 

2,520 

8 

4,185 

2,303 

9 

3,804 

2,093 

80 

3,445 

1,S96 

1 

3,116 

1,715 

2 

2,772 

1,526 

3 

2,451 

1,349 

4 

2,116 

1,164 

85 

1,785 

982 

6 

1,463 

805 

7 

1,180 

649 

8 

928 

511 

9 

728 

401 

90 

566 

312 

1 

437 

240 

2 

331 

182 

3 

244 

134 

4 

170 

93 

95 

117 

64 

6 

80 

44 

7 

61 

33 

8 
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seuies,  he  graduated  the  figures  and  then  split  them  into  annuities 
on  female  and  male  lives  in  the  ])roportion  which  the  sexes  were 
found  to  bear  to  one  another  in  the  experience  of  Government 
Annuitants  investigated  by  Mr.  A.  J.  Finlaison,  namely:  19,859 
females  to  10,929  males.  The  resulting  Model  Office  is  shown 
on  the  previous  page. 

21.  Such  Model  Office  was  valued  by  several  mortality 
tables  (the  most  modern  table  employed  at  that  time  being  the 
Government  Annuitants,  1883,  "average"  (or  aggregate)  values), 
and  at  three  rates  of  interest,  namely — 3  per-cent,  3^  per-cent 
and  4  per-cent,  the  valuation  factor  employed  being  {\  +  (tx),  the 
addition  of  '5  having  been  made  as  roughl}'  representing  the 
adjustments  for  half-yearly  and  other  instalments,  and  for 
proportion  to  day  of  death. 

22.  These  valuations  I  have  supplemented  Avith  others  on 
modern  bases,  though  in  the  tables  of  reserves  I  have  not 
included  many  of  the  bases  given  by  Mr.  Ryan,  but  have  only 
selected  those  which  were  most  popular  at  that  time,  namely — 
Carlisle,  Davies'  Equitable,  and  Government  Annuitants,  1860, 
adding,  of  course,  Mr.  Ryan^s  standard  basis.  Government 
Annuitants,  1883,  '^average"  (or  aggregate)  values.  Further,  I 
have  not  employed  the  rate  of  4  per-cent  which  is  now  quite 
obsolete,  but  only  the  two  lower  rates,  3  and  3t^  per-cent.  The 
factor  used,  is,  for  purposes  of  comparison,  the  same  as  that 
employed  by  Mr.  Ryan,  namely  (^-f  Gj-)  or  (t^+o^)  as  the  case 
may  be.     The  supplementary  bases  which  I  have  included  are — 

Government  Annuitants,  1883 — Select-values. 

„  „  Ultimate-values. 

British  Offices'  Annuity  Tables,  1893 — Select-values. 

„  „  Ultimate-values. 

I  have  also  made  an  arbitrary  assumption  in  order  to  approximate 
to  the  reserve  obtained  by  valuing  the  business  of  less  than  five 
years'  duration  as  all  "  select",  and  the  remainder  as  '^non-select." 
This  assumption  is  based  on  the  facts  that,  roughly,  one-third  of 
the  contracts  of  an  Office  transacting  a  large  and  almost 
stationary  business  are  of  less  than  five  years'  duration,  and  that 
practically  no  annuities  are  purchased  at  ages  more  advanced 
than  80.  It  will  be  found  that  in  the  Model  Office,  40  per-cent 
of  the  annuities  from  age  50  to  79  inclusive  equals  338  per-cent 
of  the  total  annuities  (i.e., practically  one-third),  and  the  business 
has    therefore    been     split     into    "  select "    and     "  non-select " 


Table  VII. 
Satrm  0/  Moid  Office  (Mr.  Rym's  anslructwn)  wxordmg  1 
I- — Inierat  3  per-cent. 
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M.     178.313 
F.      355.371 

M.      179.860 
F,      367,929 

M.      176.407 
F.     350.669 

M.     177,144 

M.      178,250 
F.      366.984 

M.      179.583 
F.      357.941 

M.      181,108 
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F.      366,290 

j  50-69 

J8(M9 
j  90-98 

533.6M 

537.789 

537,076 

680,339 

535,334 

537,624 1           643,389 

649,684 

60-69                      1     874,929 
70-79                           540.352 
80-e9                      1      147,765 
90-99                             X3,oai 

M.     307.172 
F.     616,167 

M,      308.566 
F.      617.434 

F-     607^072 

M.      305.673 
F.     614,661 

M.     311.837,  M.      308,038    M.     312.397  jJL     318.935 

1, 

■ 
■ 

923.329 

926,000 1          908,635 1           920.234 

937,632             930,179  ]           951.666 

070,117 

f'.      3-9!993 

M,      188,003 
F,      371.598 

F      T'^OS 

M.      199.680 
F.      394,650 

M.      190,266  |il.      195.160 
F       388.091  |F.      396.868 

M.      202,500 
F.      410,030 

671,306 

659,601 

651,534 

563,653 

594,330 

578,360 1           593,038             613,530 

M.       49.966 
F.        97,033 

M        47,712 

M.       46,933 
F.       91.450 

F.'       911*50 

F,'       OeiiTO 

if,       48,455 

F.        97,678 

F.        87!57S  1  F.'      10s;i51 

146,999 

139,668 

138,383 

136,363 

145,931 

146,033 

146,033 

163,368 

M.          3.197 

F,"         6'937 

P.'         6,039 

M.          3,184 
F          6,039 

M.         3,18+ 
F.          6,039 

M.         3,265 
F,          6,492 

M.         3,255 

M.         3.918 
F          7,737 

9,313 

9,no 

9,323 

9,223 

9,338 

9,747 

9.747 1             11.655 

Toul .        -        .         .  1  2,081.7W 

RsliotoGovemmeat.  1883     .          95'9 
(AvMBee  valnei) 

litemge  values)  Females  only. 

98-8 

M-      729.860 
F.  1.453,670 

3,183,530 

M.      727.au    SL     711.915   M.      723.103  |M.      742,402 ;  M.     729,597 1  M.      740,375 1  M.     762,954 
F.   1.444,941    F.  1,432.936!f,  1,443,729, F.  1,479,938   F.  1.481.246, F.   1.&01,377,F.  1,543,390 

2,173,168!        3,134,851  [        2,168,832;        2.233.340          3,310,843 1        3,241,763          3,306,344 

100.        ^          100                  98.5                  99-9                 102.                102-5                103.       ^         lO.. 

U.— Interest  3i  per-eent. 

— 

RqollAble 

=- 

''irjsTmir 

':!: 
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=; 

Ol"'!  &  OKUI 

Oi""'  &  0(<»/i 

Ort-.  &  owi 

l4fc 

^Z'^:.' 

^^t'^Z' 

rgnul- 

^•:sz' 

rs-z" 

r.:r 

xz^:.' 

F.IUftlM 

50-59 

60-6'J 

90-98 

«3,.82 

487,455  , 

M.     170.610 
F.      338,525 

F,'     SioibSl 

F.'      33*!2b6 

F.     2*0 

M.      170.458 

F.      340.250 

M      171,623 

F.      340,780 

M.      173.073 

M.      175,247 

60-69 

609.035 

SI,      296.785 

511,969 
M.      298,262 

502,970 

506.065             510,708 

M,      297,703 

617,014 

M.      301.891 

633,930 

846,279      880.544 ! 

M       291.665 

f  ,*     e27!420  1 

80-89 

88B,e9B 

893,640 

877.253 

666,406 1           905,137 

906,703 

017,658            936,693 1 

M,      186,597 
F,      370.060 

t.1      183,608 

M.     179,603 
F      358,650 

M.      185.764   M,      195,005 

M.      185.7GU 
F,      378,086 

11.     190,624 
F-      386.582 

M      197.659 
F.      309,366 

,«,« 

656,657 

646,330 

538,353 

554,870             579,795 

563,833 

677.106 

697,014 

7.9.5  1 

M.       40.183 
F.        95.«5 

F.        901503 

M.       .16,236 

JI        46.23.'.    11         ,-MJt   M         17,721 
F        90,01.;    1          ■.i.i'.i.O    !■         115,961 

ML       47,721    M.       53.369 
F-        95,1161    F      106,307 

144.618 

137.499 

136,352             136.25!             143  i09             143,682'           143,682             153,666 

F.          e!065 

M.         3.117 

9,336 

9,090 

8.„,                   ,.H1                   S.Hl                  «,ei7                  9.657                .1,536 

l-oUl 

2  074  982' 

M.     706,246 
F.  1,-101.098 

M.      703.151 

M       700  160 

M.     718,884 

M.     706,010 

U.     716,436  S 

.     738,318 

(Average  values) 

1'-   1.374,505 

F   1,394,564 

F,  1,429.620 

F  1.429,236 

f.  1. ■148,881 

2,108,344  j        2.D0B,128 

2,063,669 

3,094,734 

2,148,390 

9,136,376 

3,166,117 

3,327,739 

88-9 

100-4                100 
100-6                  100 

98-4 

1».0                 102.5 

1025                103.9                1«.8 
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accordingly,  40  per-cent  of  the  annuities  at  ages  50  to  79  both 
inclusive  being  regarded  as  "  select '',  and  the  remaining 
60  per-cent  of  the  annuities  at  these  ages,  with  the  total  annuities 
at  age  80  and  upwards,  as  ''  non-select."  The  reserves,  on  such 
partly  select  and  partly  non-select  basis,  in  the  case  both  of 
Government  Annuitants,  1883,  and  the  British  Offices'  Annuity 
Tables,  1893,  have  accordingly  been  added  to  the  Table.  {See 
Table  VII.) 

23.  Below  the  total  reserve  in  each  case  is  given  the  ratio  to 
Mr.  Ryan's  standard  basis.  In  considering  these  ratios  as  a 
guide  to  the  basis  of  valuation  to  be  employed  for  modern 
business,  it  should  be  borne  in  mind  that  the  ratio  subsisting 
between  female  and  male  lives,  as  revealed  at  the  last  investigation, 
differs  very  considerably  from  the  ratio  between  the  two  sexes  as 
given  in  the  Government  Experience.  The  proportion  of  females 
to  males  in  the  Government  Annuity  Experience  was  1,817 
females  to  every  1,000  males.  The  number  of  lives  under 
observation  in  respect  of  "  new  "  annuities  in  the  British  Offices' 
Experience  was  18,928  females  and  7,252  males,  the  proportion 
being  2,610  females  to  every  1,000  males,  the  increase  in  the 
ratio  in  comparison  with  the  Government  Experience  being  about 
44  per-cent.  This  is  a  very  striking  development  of  the  business, 
especially  in  view  of  the  greater  longevity  of  female  than  of  male 
annuitants.  In  order  that  this  point  should  not  be  overlooked 
in  considering  the  results  of  the  Model  Office,  I  have  also  shown 
the  ratios  subsisting  between  tlie  reserves  on  the  various  bases  (in 
which  the  lives  are  separated  according  to  sex)  on  the  female 
section  of  the  business  only.  It  will  be  observed  that  the  ratios 
to  the  standard  reserves  (females  only)  of  the  reserves  under 
other  bases  (females  only)  are  greater  than  the  ratios  subsisting 
between  the  same  respective  reserves  for  the  combined  sections. 

24.  Additional  tables  of  ratios  are  given  to  show  the  relation 
subsisting  between  the  reserves  by  the  various  tables  and  by  two 
modern  bases  of  valuation.  The  two  standard  bases  which  have 
been  adopted  for  this  purpose  are — 

(a)  British  Offices'  Annuity  Tables — 40  per-cent  of  annuities 

at  ages  50-79  inclusive,  select ;  remainder,  non-select. 

Interest  3  per-cent. 

{b)  British   Offices'  Annuity    Tables — All    select.     Interest 

3  per-cent. 

In  the  first  table  are  shown  the  figures  resulting  from  the 

use  of  Mr.  Ryan's  complete  [Model  Office,  while  in  the  other  the 
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Reserves  of  ModeJ   Office    {Mr.  Ihjan's  construction)  according  to 
various  bases  of  valuation,  icith  ratio  to  irtodern  standards. 

(a)  British  Offices'  Annuity  Tables — 40  per-c^nf  of  annuities  at 

ages     50-79     inclusive,     select :      remainder,     no^n-seJeci. 
Interest  3  per-cent. 

(b)  British  Offiees'  Annuity  Tables — All  select.   Interests  per-cent. 


Basis  of  Valuation 


Reserve  l>v 
Model  Office 


Carlisle 


Davies'  Equitable 


Government  Annuities,  1S60 


Governmeut  Annuities,  1883 — Av 

values. 
Government  Annuities,  1883 — A 

values. 
Government   Annuities,  1883 — Av 

values. 


erage 
erage 
crace 


I  £ 

3  %  •  2,081,784: 

3h7o  2,013,902 

4  %  1,949,937 

3  %  \  2,146,487 
3|7o  2,074,932 

4  %  2,007,886 

i 

3  %  2,183,530 
3h7o  2,108,244 

4  %  2,040,279 

3  %  2,172,158 
3|%  2,098,128 

4  %  .  2,030,660 


Ratio  to     Ratio  to 

Standard   Standard 

(a)  (h) 


92-9  90-3 

89-8  87-3 

87-0  84-5 

95-8  93-1 

92-6  900 

89-6  871 


97-4 
94-0 
910 

969 

93-6 

90-6 


Governmeut  Annuities.  1883 — Ultimate 

values. 
Government  Annuities,  1883 — Ultimate 

values. 

Government    Annuities,    1883 — Partly 


94-7 
91-4 
88-5 

94-2 

910 

88-1 


3  °o       2,134,851        95-2  926 

3-1%       2,063,869        92-1  89-5 


Government    Annuities.    1883 — Partly 

3i% 

2,094,734 

93-4 

90-8 

select,  iiartly  non-select. 

Government     Annuities,    1883 — Select 

Q      O/ 

2,222,340 

991 

96-4 

values. 

Government     Annuities,    1883— Select 

H% 

2,148,390 

95-8 

93-2 

values. 

British  Offices'  Annuity  Tables— Ulti- 

3 % 

2,210,843 

98-6 

95-9 

mate  values. 

'  British  Offices'  Annuity  Tables— Ulti- 

3-\% 

2,135,276 

95-3 

92-6 

mate  values. 

British  Offices'  Annuity  Tables— Partly 

3  ', 

2,241,751 

100 

97-2 

select,  partly  non-select. 

British  Offices'  Annuity  Tables — Partly 

QIO, 
O  ^  /o 

2,165,117 

96-6 

93-9 

select,  partly  non-select. 

British  Offices'  Annuity  Tables— Select 

3  I 

2,306,344 

102-9 

100 

values. 

British  Offices'  Annuity  Tables- Select 

3-i/o 

2,227,739 

99-4 

96-6 

values. 
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figures  are  in  respect  of  the  Female  section  only.  The  greater 
diflference  from  the  standard  bases  shown  in  the  latter,  than  in 
the  combined  sections,  will  be  noted. 

Table  IX. 

Reserves  of  Model  Office  (Mr.  Ryan's  construction),  FE:yL\LE  Section 
ONLY.  According  to  carious  bases  of  valuafion,  icifh  ratio  to  modern 
stamlards — 

(a)  British  Offir.es  Annuity  Tables — 40  per-cent  of  annuities  at 

ages     50-79     inclusive,     select;     remainder,     non-select. 
Interest  3  per-cent. 

(b)  Britvih  Offices'  Annuity  Tables — All  select.  Interest  3  per-cent. 


Basis  of  Valuation 


A?-^!l^ffiL     Ratio  to     Ratio  to 
(Fema®     '  '^'^''^'"^    standard 
Section  only)  ■ 


(") 


(P) 


Government  Annuities,  1860 


Government  Annuities,  1883 — Average 

values. 
Government  Annuities,  1883 — Average 

values. 
Government  Annuities,  1883 — Average 

values. 

Government  Annuities,  1883 — Ultimate 

values. 
Government  Annuities,  1883 — Ultimate 

values. 

Government  Annuities,  1883 — Partly 
select  and  partly  non-select. 

Government  Annuities,  188.3 — Partly 
select  and  partly  non-select. 

Government  Annuities,    1883 — Select 
j         values. 

1  Government  Annuities,     1883 — Select 
,         values. 

British  Offices'  Annuity  Tables — Ulti- 
mate values. 

\  British    Offices'  Annuity  Tables— Ulti- 
1         mate  values. 

i  British  Offices'  Annuity  Tables — Partly 
:         select  and  partly  non-select. 
,■  British  Offices'  Annuity  Tables — Partly 
'         select  and  partly  non-select. 

British  Offices'  Annuity  Tables — Select 
values. 
,  British  Offices'  Annuity  Tables — Select 
values. 


3% 

3-1% 
■*% 

£        ' 
1,453,670 
1,401,998 
1,356,263 

96-8 
93-4 
90-3 

94-2 
90-8 
87-9 

3  % 

1,444,844 

96-2 

93-6 

W/o 

1,394,977 

92-9 

90-4 

4% 

1,348,774 

S9-8 

87-4 

3  7o 

1,422,936 

94-8 

92-2 

Z\% 

1,374,  .505 

91-5 

89-1 

3  %  1,443,729  962  93-5 

3]%  1,394,5.54  92-9  904 

3  %  1,479,938  98-6  95-9 

^%  1,429,526  9o-2  92-6 


3  % 

1,481,246 

98-7 

960 

3J7o 

1,429,236 

95-2 

92-6 

3  % 

1,501,377 

100 

97-3 

H% 

1,448,681 

96-5 

93-9 

3% 

1,543,390 

102-8 

100 

3i% 

1,489,421 

99-2 

96-5 

298  On  f  he  Anmiity  Business  of  British  Offices  [July 

25.  The  results  of  the  various  valuations  are  very  interesting, 
but  reference  need  only  here  be  made  to  one  or  two  particular 
instances.  The  reserves  of  the  Carlisle  Table,  at  4  per-cent  (a 
basis  employed  by  some  of  the  offices  detailed  in  Mr.  Ryan's 
paper)  are  only  84*5  per-cent  of  those  required  by  the  British 
Offices'  Annuity-Tables  1893  (all  select)  at  3  per-cent,  or  87  per- 
cent of  the  partly  select  and  partly  non-select  values,  at  the  same 
rate;  while,  to  make  a  comparison  between  more  modern  bases, 
the  reserves  by  the  Government  1883  Tables,  partly  select  and 
partly  non-select,  at  3  per-cent  interest  is  but  94  per-cent  of  the 
reserves  by  the  British  Offices' .  Annuity  Tables,  all  select,  at  the 
same  rate  of  interest.  In  regard  to  the  bases  employed  20-30 
years  ago,  there  can  be  little  wonder  that  Offices  have  shown  no 
profit  when  endeavouring  to  augment  their  reserves,  say  from 
Carlisle,  4  per-cent,  to  the  British  Offices'  Tables  at  3  per-cent ; 
while  as  regards  modern  valuations,  there  is  considerable  room 
for  greater  stringency  in  the  reserves,  looking  to  the  large 
proportion  of  business  still  valued  by  the  Government  Tables. 

Valuation  of  an  Actual  Expebience, 

26.  Although  the  results  of  the  valuations  which  I  have 
made  on  the  arbitrary  assumptions  regarding  the  proportion  of 
"  select  "  business  may  prove  useful  to  some  extent  as  a  guide, 
I  have  thought  it  would  be  interesting  to  see  the  results  of 
valuations,  on  various  bases,  of  an  actual  experience  which  has 
come  under  my  notice,  and  in  which  the  select  lives  are  separately 
classified.  The  valuations  have  all  been  made  at  3  per-cent,  using 
throughout  the  factor  for  annuities  payable  half-yearly,  without 
proportion  to  day  of  death,  and  ignoring,  for  the  present  purpose,  the 
usual  necessary  adjustments.     The  bases  as  regards  mortality  are — 

,  1.  Government  Annuities,  1883. — Less  than  5  years' duration 
— Select  values  (as  at  entry).  More  than  5  years'" 
duration — Xou-select  values. 

2.  Government  Annuities,  1883. — All  select  (as  at  entry). 

3.  British    Offices'  Annuity  Experience,   1893. — Less  than 

5  years'  duration — allowing  for  period  elapsed  since 
entry,  but  ignoring  fractions  of  a  year.  More  than 
5  years'  duration — Non-select  values. 

4.  British  Offices'  Annuity  Experience,  1893, — Less    than 

5  years'  duration — Select  values  (as  at  entry).  More 
than  5  years'  duration — Non-select  values. 

5.  British   Offices'   Annuity  Experience,   1893. — All  select 

(as  at  entry). 
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27.  From  the  results  it  will  be  seen  that  if  an  Office  has  been 
using  the  Government  Annuity,  1883  (all  select),  values  as  a 
precautionary  measiire  because  of  greater  vitality  among  the 
annuitants  than  indicated  by  the  Government  Experience,  the 
change  can  be  made  to  British  Offices'  Annuity  Tables,  valuing 
the  last  five  years'  business  only  as  select  and  the  remainder  as 
non-select,  without  suffering  any  loss  on  such  change.  In  Mr. 
Ryan's  Model  Office  the  ratio  between  Government  Annuities, 
1883  (all  select),  and  British  Offices'  Annuity  Tables  (partly 
select  and  partly  non-select)  is  99"1,  but,  of  course,  in  any  change 
from  select  to  non-select,  results  will  vary  according  to  the 
proportion  of  select  business  and  the  age  incidence  thereof. 

28.  If  an  office  has  been  valuing  by  the  Government  tables, 
using  non-select  values  for  business  of  more  than  five  years' 
duration  and  select  values  for  the  remainder,  the  British  Offices' 
Tables,  allowing  for  period  elapsed  since  entry,  will  prove  a  useful 
basis  as  a  stepping  stone  to  pass  to  more  stringent  reserves  at  a 
subsequent  valuation. 

29.  The  point  might  here  be  mentioned  that  in  using  select 
values  (as  at  entry)  for  all  annuities  of  less  than  five  years'  dura- 
tion, and  non-select  for  those  of  longer  duration,  the  reserves  may 
fiuctuate  somewhat  if  there  is  a  wide  diff'erence  between  the  new 
business  of  the  last  year  and  the  corresponding  year  of  the  previous 
quinquennium,  owing  partly  to  the  magnitude  of  {a^x]  —  Ox+\)  as 
compared  with  (o[,:_4]+4 — <7.,+i).  This  feature  is  more  noticeable 
in  the  results  of  annual  valuations. 

Basis   of   Present    Rates. 

30.  But  whatever  the  basis  of  valuation  may  be,  the  future 
course  of  annuity  business  will  not  be  satisfactory  unless  the 
terms  on  which  existing  contracts  are  being  entered  into  are  fixed 
in  accordance  with  the  experience  Avhich  has  been  gained  in  the 
past,  and  a  reasonable  forecast  of  the  future.  From  the  examina- 
tion of  the  rates  of  many  Companies  it  would  appear  that  they 
are  based  (with  various  degrees  of  loading)  on  the  Government 
Experience,  with  3  per-cent  interest.  Whatever  the  feeling  may 
be  as  to  the  compensation  for  the  greater  vitality  according  to  the 
British  Offices'  Experience,  by  the  somewhat  more  remunerative 
rate  of  interest  now  obtainable  than  was  the  case  before  the  close 
of  the  last  century,  such  set-ofi"  of  one  factor  against  another  is 
not  scientific.  The  following  table  is  therefore  given  showing  the 
ratios  subsisting  between  the  British  Offices'  Select  Annuities   at 
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3 J  per-ceut,  and  the  Government,  1883,  Select  Annuities  at  3  per- 
cent, also  between  the  former  at  3i  per-cent  and  the  Government 
3  per-cent. 

Table  XI. 
Tables  of  Baiios. 


Age 

Males 

1 
Females 

L^J- 

Of^lOC-^lSi"^     :    at,jO['"»]3i% 

a(^]0«^]3i% 

«wOt«/3  3i% 

«tJ:]  tiovt.  3% 

of^j  Govt.  3% 

0(1]  Govt.  3% 

at^riGovt.  3% 

40 

10399 

1-0067 

•96986 

•93730 

45 

1-0286 

■99862 

-97483 

-94469 

50 

10148 

-98826 

-98682 

•9.5914 

55 

10O41 

•98075 

1-0000 

•97479 

60 

10053 

-98480 

10140 

•99152 

65 

1-0064 

-98876 

10227 

1-0032 

70 

1-0041 

-98919 

10338 

1-0171 

75 

1-0028 

-99035 

1-0250 

10113 

80 

-98637 

•97649 

1-0126 

1-0016 

31 .  It  will  be  observed  from  these  i*atk>s  that,  in  the  case  of 
male  lives,  the  difference  of  j  per-cent  in  the  rate  does  compensate 
very  nearly  for  the  difference  in  mortality  (particularly  at  the 
purchasing  ages — sav,  ages  sixty  to  seventy-five),  though 
throughout  the  table  the  0-""'i  3^  per-cent  annuity-value  is  greater 
than  the  Government  3  per-cent  value,  producing  a  smaller  rate 
of  annuity  per-cent. 

32.  In  the  case  of  female  lives  the  diflFereuce  in  the  rate  of 
interest  of  \  per-cent  fully  compensates  for  the  greater  vitality  of 
lives  entering  before  age  fifty-five,  but  from  that  age  onwards 
(and  it  is  at  the  later  ages  that  most  of  the  business  is  transacted) 
the  0^"^  'i\  per-cent  values  considerably  exceed  the  Government 
3  per-cent  values,  while  from  age  sixty-five  onwards  the  0^"-''^ 
34^  per-cent  values  exceed  the  Government  3  per-cent. 

33.  The  arbitrary  nature  of  the  set-off  of  excess  interest 
against  lighter  mortality  and  the  iueqviitable  compensation 
resulting  therefrom,  is  perhaps  still  more  manifest  when  it  is 
considered  that,  whereas  a  difference  of  one-half  per-cent  in  the 
rate  of  interest  (keeping  to  the  same  mortality  basis)  results  in  a 
difference  nearly  constant  at  all  ages — ranging  between  the  naiTow 
limits  of  7^.  6i.  and  9^. — in  the  rate  of  annuity  for  £100 
purchase-money,  a  change  in  the  mortality  basis  from  the 
Government  to  the  British  OflBces'  Experience  (keeping  the  rate 
of  interest  constant)  results  in  a  varrjing  difference  in  the  rate  of 
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annuity,  ranging,  in  the  case  of  male  lives,  from  over  Ss.  ])er-cent 
at  age  40  to  zero  at  age  80,  and  in  the  case  of  female  lives, 
conversely  from  almost  zero  at  age  40  to  125.  per-cent  at  the 
older  ages.  These  differences  were  tested  at  three  rates  of 
interest  and  were  found,  at  any  particular  age,  to  be  almost 
identical.  The  facts  just  stated  may  therefore  be  accepted  as  a 
general  guide  to  the  effect  on  annuity  rates  of  any  proposed 
change  in  the  basis. 

Suggested    Basis    for    New   Rates. 

34.  "With  the  object  of  obtaining  the  views  of  the  profession 
on  this  question,  and  particularly  as  to  the  desirability  of  a  change 
in  the  rates  generally  current,  I  have  constructed  tables  of  rates 
on  what  are  submitted  as  the  maximum  terms  on  which  annuities 
should  be  granted,  if  any  remuneration  is  to  be  obtained  and 
future  loss  avoided.  The  rates  are  of  annuities  payable  half- 
yearly,  without  proportion  to  day  of  death  (for  £100  purchase 
money,  the  office  paying  the  stamp  duty  on  the  bond). 

35.  As  to  the  basis  of  moi-tality,  no  question  will  doubtless 
be  raised — British  Offices'  Annuity  Experience,  select  at  entry. 

36.  As  regards  the  rate  of  interest,  it  is  submitted  that  as 
this  will  prove  the  only  source  of  profit  and  that  the  excess  over 
the  rate  assiimed  will  be  liable  to  have  set  against  it  any  loss 
arising  from  greater  longevity,  depreciation  of  investments,  or 
undue  expenses,  the  margin  in  the  rate  of  interest  should  be  at 
least  4r  per-cent.  A  moderate  estimate  of  the  rate  of  interest 
obtainable  by  life  offices  on  the  ^hole  of  their  funds  may,  after 
deduction  of  tax,  be  placed  at  3^  per-cent,  resulting  in  the 
employment  of  3j  per-cent  as  the  maximum  rate. 

Expense    Ratios. 

37.  The  loading  should,  as  far  as  can  be  gauged,  be  in 
accordance  with  fact.  I  have  assumed  initial  expenses  of  £2 
per-cent  on  the  purchase-money  (being  £1  per-cent  commission, 
10s.  per-cent  stamp  duty,  and  10*.  per-cent  for  general  initial 
expenses),  and  as  charges  in  connection  Avith  the  payment  of 
instalments,  li  per-cent  on  the  amount  of  the  annuities.  In 
connection  with  these  suggested  loadings  (though  the  matter 
is  also  of  interest  by  itself),  I  have  taken  out  the  expense  ratios 
of  the  twelve   offices  publishing   separate  annuity   accounts   for 
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the  year  1906,  with  the  results  shown  in  the  table  below.  The 
following  assumptions  have  been  made  : 

That  stamp  duty  is  included  in  the  expenses,  whether 
obtained  from  the  purchaser  as  a  separate  item  or  not. 

That,  with  one  or  two  exceptions,  the  initial  expenses 
(excluding  commission,  but  including  stamp  duty)  are 
£1  per-cent. 

That  annual  premiums  for  deferred  and  other  annuities 
are  subject  to  initial  and  renewal  commission  of  5  per-cent, 
and  to  5  per-cent  for  general  expenses. 

Table  XII. 
Expense  Baiios  of  Twelve  Offices  publishing  separate  Annuity  Accounts. 


Office 

Initial  Expenses 

expressed  as  a  percentage  of 

the  Consirleration 

Annuity  Payment       \ 
Cliarges  per-cent 

A 

1-77  per- 

cent,    "77  per-cent  being  commission 

1^27  per-cent               ' 

B 

2-26       , 

1-26 

199      „ 

C 

2-92'      ., 

1-92 

3-40       „ 

D 

200       , 

1-00 

Nil 

E 

1-89       „ 

•89 

2-06      „                     f 

F 

•53       .. 

•25 

Nil 

G 

2-00       „ 

1-00 

4-58      „ 

H 

f  3-25       , 

2-25 

•39      .,}  alternative 

^  2-00       , 

100 

1-40      „\      views 

.1 

1-85       . 

•85 

201       „ 

K 

1-7G       „ 

•76 

1-76       „ 

L 

1-53       „ 

•53 

2^10       „ 

M 

2-00       „ 

100 

1-00       „ 

On  the  combined  J 

figures  for 

the  - 

1-997     „ 

•997 

•>                            »                            3> 

1-745     „ 

twelve  offices    J 

38.  In  fixing  the  loading  at  £2  per-cent  on  the  price  and 
1^  per-cent  on  the  annuity  I  have  been  guided^  besides  general 
considerations,  by  the  figures  of  the  largest  office  and  by  the 
desire  to  produce  the  maximum  terms  on  which  annuities  could 
with  safety  be  granted.  (In  the  case  of  many  of  the  companies 
the  figures  have,  it  is  obvious,  been  fixed  quite  arbitrarily,  and  in 
every  case  there  is,  no  doubt,  some  difficulty  in  apportioning  the 
share  of  expenses  of  the  annuity  section  of  an  office.) 

39.  The  following  tables  have  accordingly  been  prepared  on 
the  formula — 

98 

1-015  («[^]  + -25) 

(taking  the  nearest  even  penny  below  the  resulting  decimal)  and 
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Table  XIIL 

Talk  of  rates  of  Annuities,  iMijahh  half  yearly,  without  propoiiion  to  day 
of  death  (for  .£100  purchase- money),  the  company  payimj  the 
stamp  dtUy. 


Males 

Females 

Age 

Suggested 

maximum 

rate 

Average  of 

8ix  Offices 

(to  nearest 

penny) 

Highest 

rate  of  any 

of  the  Six 

Offices 

.Suggested 

maxiiiuim 

rate 

Average  of 

Six  Offices 

(to  nearest 

penny) 

Highest 

rate  of  any 

of  the  Six 

Offices 

Age 

1 

£     s. 

d. 

£     *. 

d. 

£     s. 

d. 

£     *. 

d. 

£     S.    d. 

£     s.    d. 

40 

5  11 

8 

5  15 

3 

6     0 

10 

5     7 

10 

5     5     3 

5     7     4 

40     , 

1 

5  13 

6 

5  17 

0 

6     2 

5 

5     9 

4 

5     6     6 

5     8  10 

1 

2 

5  15 

6 

5  18 

9 

6     4 

1 

5  11 

0 

5     8     1 

5  10     4 

2 

3 

5  17 

6 

6     0 

7 

6     5 

11 

5  12 

6 

5     9     8 

5  12     0 

3 

■i 

5  19 

8 

6     2 

7 

6     7 

9 

5  14 

2 

5  11     5 

5  13     8 

4 

5 

6     1 

10 

6     4 

8 

6     9 

9 

5  15 

10 

5  13     3 

5  15     5 

5 

i       6 

6     4 

4 

6     6 

10 

6  11 

9 

5  17 

8 

5  15     3 

5  17     3 

3 

7 

6     6 

10 

6     9 

1 

6  13 

11 

5  19 

8 

5  17     3 

5  19     2 

7 

8 

6     9 

6 

6  11 

7 

6  16 

3 

6     1 

8 

5  19     5 

6     12 

8 

9 

6  12 

4 

6  14 

1 

6  18 

8 

6     3 

10 

6     19 

6     3     4 

9 

50 

6  15 

4 

6  16 

6 

7     1 

3 

6     6 

0 

6     4     3 

6     5     6 

50 

1 

6  18 

4 

6  19 

6 

7    4 

1 

6     8 

4 

6     6  10 

6     7  11 

1 

2 

7     1 

10 

7     2 

8 

7    7 

0 

6  10 

10 

6     9     6 

6  10     5 

2 

3 

7     5 

4 

7     6 

0 

7  10 

2 

6  13 

6 

6  12     4 

6  13     1 

3 

i       4 

7    9 

0 

7     9 

7 

7  13 

7 

6  16 

4 

6  15     4 

6  15  11 

4 

5 

7  13 

0 

7  13 

6 

7  17 

3 

6  19 

4 

6  18     7 

6  19     0 

5 

6 

7  17 

4 

7  17 

8 

8     1 

3 

7     2 

6 

7     2     1 

7     2     6 

6 

7 

8     1 

10 

8     2 

1 

8     5 

6 

7     6 

0 

7     5  10 

7     6     6 

7 

8 

8     6 

6 

8     6 

11 

8  10 

3 

7    9 

8 

7     9  10 

7  10  10 

8 

9 

8  11 

8 

8  12 

2 

S  15 

5 

7  13 

10 

7  14     2 

7  15     6 

9 

1     60 

8  17 

0 

8  17 

9 

9     0 

11 

7  18 

2 

7  18     9 

8     0     4 

60 

1 

9     2 

8 

9     3 

7 

9     6 

8 

8     2 

10 

8     3     9 

8     5     6 

1 

2 

9     8 

10 

9     9 

8 

9  12 

7 

8     8 

0 

8     9     1 

8  11     0 

2 

3 

9  15 

4 

9  16 

2 

9  19 

0 

8  13 

6 

8  14     9 

8  16  10 

3 

4 

10     2 

2 

10     3 

2 

10     5 

10 

8  19 

6 

9     0  11 

9     3     2 

4 

5 

10     9 

8 

10  10 

8 

10  13 

3 

9     5 

10 

9     7     8 

9  10     2 

5 

6 

10  17 

6 

10  18 

6 

11     0 

11 

9  12 

10 

9  15     0 

9  17     8 

6 

7 

11     5 

10 

11     6 

10 

11     9 

0 

10     0 

4 

10     2  11 

10     6     0 

7 

8 

11  14 

10 

11  15 

8 

11  17 

8 

10     8 

6 

10  11     5 

10  14     8 

s 

9 

12     4 

6 

12     5 

3 

12     7 

0 

10  17 

2 

11     0     7 

11     4     2 

9 

i     70 

12  14 

8 

12  15 

7 

12  17 

2 

11     6 

8 

11  10     4 

11  14     2 

70 

1 

13     5 

8 

13     6 

10 

13     8 

0 

11  16 

8 

12     0     1 

12     4     4 

1 

2 

13  17 

4 

13  18 

9 

13  19 

8 

12     7 

6 

12  11     0 

12  15     2 

2 

3 

14  10 

0 

14  11 

5 

14  12 

4 

12  19 

2 

13     2     7 

13     6     8 

3 

4 

15     3 

4 

15     4 

9 

15     6 

0 

13  11 

6 

13  15     2 

13  18  10 

4 

5 

15  17  10 

15  18 

11 

16     0 

8 

14     4 

10 

14     8     6 

14  12     0 

5 

6 

16  13 

4 

16  13 

8 

16  16 

6 

14  19 

2 

15     3     8 

15     6     0 

6 

7 

17     9 

10 

17     9 

7 

17  13 

4 

15  14 

8 

15  18  10 

16     1     0 

7 

8 

18     7 

8 

18     6 

6 

18  11 

6 

16  11 

2 

16  15     0 

16  17     0 

8 

9 

19     6 

8 

19     4 

9 

19  11 

0 

17     8 

10 

17  12     5 

17  14     2 

9 

80 

20     7 

2 

20     4 

3 

20  12 

0 

18     7  10 

18  11     1 

18  12     6 

80 

Note. —  Some  of  the  Offices  do  not  publish  rates  for  ages  above  70  or  75. 
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I  have  included  for  comparisou^  the  average  (to  the  nearest 
penny)  of  the  rates  of  the  sLx  British  offices  transacting  the 
largest  amount  of  annuity  business  in  1906,  which  publish  their 
rates,  payable  half  yearly,  without  proportion  to  death,  and 
themselves  pay  the  bond  stamp.  I  have  also  added  a  column 
giving  the  highest  rate  quoted  by  any  of  these  six  offices,  at 
each  age. 

Comparison  of  Rates. 

40.  It  will  be  observed  that  the  average  rates  are,  in  the  case 
of  males,  higher  throughout  the  tables  than  the  suggested  rates ; 
while  in  the  ease  of  females,  the  suggested  rates  are  higher  than 
the  average  at  the  younger  ages,  but  lower  at  the  older  (and 
annuity  granting)  ages,  crossing  one  another  at  or  about  age  -57. 
These  results  are  practically  in  keeping  with  the  ratios  subsisting 
between  the  British  Offices^  Annuity  Values  at  3j  per-cent  and 
the  Government  Annuities,  1883,  at  3  per-cent,  shown  in 
Table  XI.  If  the  six  largest  Offices  be  selected  simply 
according  to  the  amount  of  business  transacted,  irrespective  of 
the  method  of  purchase  and  payment  on  the  basis  of  which 
their  rates  are  published,  the  differences  between  the  latter  and 
the   suggested  rates  would  be  more  marked. 

41.  The  comparison  is  also  made,  at  quinquennial  ages, 
between  the  suggested  rates,  the  highest  rate  at  the  particular 
age  of  any  British  Office  (whatever  the  published  terms  of  purchase 
and  payment),  the  annuities  granted  through  the  medium  of  the 
Post  Office  and  Trustee  Savings  Banks,  and  the  annuities  granted  bv 
the  Commissioners  for  the  Reduction  of  the  National  Debt  (taking 
two  prices  of  Consols — [a)  price  during  January  last,  sav  not 
exceeding  £83.  13s.  8d.,*  (b)  at  par).  In  all  cases  the  terms, 
however  quoted,  have  been  reduced  to  the  standard  method  of 
])urchase  and  payment  adopted  throughout  this  paper. 

•  The  lowest  price  reached  during  January  was  82J^|. 


306 


0«  the  Annuity  Business  of  British  Offices  [July 


X 


"P  E 
X  5 


00  -Ti 

to       i> 


O 

>o 

o 

o 

o 

lO 

O 

>« 

o 

^ 

■* 

o 

o 

CO 

CD 

1-- 

1^ 

X 

o  S  S  o    . 

■^"  '^ 

1—1 

00 

(M 

1—1 

X 

o 

X 

o 

•<  ^^ 

* 

^^ 

t>. 

CO 

* 

rH 

•^ 

t^ 

— ' 

1-1 

1-1 

s^-s    ® 

=+J>o 

>o 

CO 

«o 

I> 

o 

i-l 

'^ 

X 

s  °  ®    «« 

-H 

1-1 

£      JE      =«    . 

S-3  o  ___.2 

-!=■  ^ 

M 

o 

'Tl 

,-1 

— 

LO 

r: 

1- 

.2  o  g  g«=  .. 

='■  X 

t-^ 

X 

T? 

CO 

z 

M 

r^ 

13 

aaj.o'-'  . 

'^ 

'  ^ 

—  ;—  ^—  *"  C-i  00 

■-^o 

lO 

to 

J^ 

X 

C5 

5^ 

o 

o 

X 

-3=a    ?§=** 

I-H 

r-l 

u 

< 

-^-  N 

r— ' 

X 

N 

«-^ 

X 

O 

X 

CS 

-^ 

c  " 

^    I-H 

Ci 

rH 

»> 

X 

Ci 

l-O 

"T" 

*^         1 

"O 

I-l 

r-l 

I— 1 

1-1 

-H           1 

5iJU5 

U3 

«o 

«o 

t- 

Ci 

r-l 

T? 

X      ! 

I-l 

1-1 

1-1 

=  ~. 

^'  -z 

CO 

o 

CO 

N 

N 

Jl 

X 

-^::i  ? 

^ 

X  C5  M  lO 


< 


S    Si. 

8o 


■•So' 


« 

^ 

§^ 

5i. 

-'^ 

<S 

S 

« 

••sS 

M< 

•Ts 

s: 

^ 

•:>-i 


""5  °     ~ 
■I  .2  o  ^  Z: 


C5        O        —        —        -r 


■^  —  !>•  M  X 

X         O        (M         CO        O 


=  H  '^  =  -::'  ic 

-:  M 

o 

(M 

w 

^ 

c; 

— i 

^ 

Lt 

A   _  s^   '^  ^  '• 

X  o 

C5 

M 

Ci 

■!7 

X 

.T— 

o 

CO 

=  2   1  1?^    . 

1— « 

I°l  i« 

^  ;= 

CO 

t* 

t- 

~' 

- 

- 

CO 

o 

>4 

'-^x 

■^ 

OS 

o 

1-1 

1-4 

-* 

■^ 

lO 

*J    o 

"^ 

1—1 

1-1 

|=fi  lO 


■3.>>0 


=^co 


1:^        X 


rH  O  CO 

CO        CC        o 
O         K         CO 


-=8 


-H  rt  O 


O        X        00 

i^      c:      -<? 


■-+?o 


—  1-1  rH  Tvl 


1909.]  and  the  Valuation  thereof.  307 

42.  The  difference  between  the  suggested  rates  and  the 
highest  rate  of  any  British  Office  at  each  ])articular  age  is,  of 
course,  much  more  marked  than  in  the  previous  table. 

National  Debt  Annuities. 

43.  In  comparing  the  rates  suggested,  with  those  of  the 
annuities  granted  by  the  Commissioners  for  the  Reduction  of  the 
National  Debt,  it  may  here  be  well  to  give  some  information 
regarding  the  terms  on  which  the  latter  are  granted.  The  rates  of 
these  annuities  are  dependent  upon  the  price  of  Consols  at  the  time 
of  purchase,  the  rates  quoted  being  those  which  £'100  2^  ])er-cent 
Consolidated  Stock  will  purchase  at  various  prices.  The  annuities 
are  payable  quarterly  on  the  Government  quarter-days,  5  January, 
April,  &c.,  and  a  final  payment  is  made  at  death,  of  one  quarter 
of  the  annuity.  Although  the  rates  of  annuity  quoted  fall  with 
the  price  of  Consols,  the  actual  return  on  the  purchase-money 
increases  with  the  falling  prices  of  Consols,  the  latter  simply 
ruling  the  rate  of  interest  employed  in  the  computation  of  the  rate 
of  annuity.  When  the  price  of  Consols  lies  between  £82. 19s.  9d. 
and  £83.  ISs.  Sd.,  exclusive  of  accrued  dividend,  the  annuity  is 
based  on  3  per-cent  interest,  being  the  yield  on  Consols  at 
£83.  65.  Sd.,  while,  when  the  price  is  above  £99.  10s.  It?., 
exclusive  of  accrued  dividend,  the  annuity  is  calculated  at  2i  per- 
cent, being  the  yield  on  Consols  if  bought  at  par.  At  intermediate 
prices,  the  rate  of  interest  employed  ranges  between  these  two 
rates,  3  and  2|  per-cent.  For  the  rest,  the  mortality  is 
Government  Annuitants  1883  (select  at  entry),  and  the  loading, 
nil.  The  purchase  may  be  made  cither  by  the  transfer  of  Consols 
or  by  payment  of  money,  but  in  the  latter  case,  a  charge  of 
2s.  6fZ.  is  made  for  every  complete  £100  of  the  Stock  which  the 
money  so  paid  would  purchase.  The  charge  is  so  insignificant 
that  in  the  comparison  no  allowance  therefor  has  been  made. 

44.  It  will  be  observed  that  at  the  prices  of  Consols  which 
have  been  (with  intervals)  ruling  for  some  time  past,  the  annuities 
granted  are  considerably  in  excess  of  the  suggested  rates  and 
also  in  excess  of  the  rates  of  many  of  the  leading  offices.  The 
question  naturally  arises  as  to  how  far  the  present  experience  of 
the  Government  confirms  their  experience  published  in  1883,  or 
whether  it  conforms  rather  to  the  British  Offices'  Annuity 
Experience,  1893.  The  class  of  annuitant  contracting  with  the 
Government,  cannot,  it  is  thought,  differ  widely  from  the  class 
transacting  business  with  the  British  Life  Offices,  in  which   case 
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it  is  probable  that  the  mortality  experienced  nearly  coincides. 
From  this  it  would  follow  that  the  Government  is  making  a  loss  on 
annuity  business  at  current  i-ates,  though  whether  this  is  the  case 
or  not  is  doubtless  receiving  due  consideration.  The  fact  remains 
that,  at  the  present  time,  the  terms  of  the  Commissioners  (having 
behind  them  the  premier  security  of  the  world)  on  the  one  hand 
place  out  of  competition  Offices  quoting  rates  on  the  terms  which 
have  been  suggested  as  the  maximum,  and  on  the  other  hand 
prevent  those  Offices  which  (whether  from  desire  or  as  an  effort  to 
maintain  connections)  endeavour  to  take  a  share  of  annuity 
business,  from  reducing  their  terms  to  a  more  remunerative  basis. 
The  result  of  the  next  investigation  into  the  Government  experience 
will,  no  doubt,  be  received  with  very  considerable  interest. 

Post  Office  Annuities. 

45.  The  rates  of  annuities  granted  through  the  medium  of 
the  Post  Office  and  Trustee  Savings  Banks  (between  the  limits, 
on  any  one  life,  of  £1  to  £100  per  annum)  are  based  on  the 
Government  Annuity  1883  Tables  (select  at  entry)  at  2^  per-cent 
without  loading.  They  are  payable  half-yearly  on  two  of  the 
Government  quarter-days,  a  payment  at  death  being  made  of 
one-fourth  part  of  the  annuity.  AYhen  brought  into  line  with 
the  common  standard  of  payment,  as  shown  in  the  table,  the  rates 
coincide  with  those  of  the  National  Debt  Commissioners  when 
Consols  are  at  par. 

Government  Annuity  Business. 

46.  In  order  to  compare  the  amount  of  annuities  granted  by 
the  Government,  as  well  as  the  rates  thereof,  I  have  extracted  the 
following  figures  from  the  account  relating  to  "National  Debt 
Annuities"  for  the  year  ended  5  January  1908 — 
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Table  XV. 

Extract  from  Annual  Return  of  National  Debt  Annuitie.%  for  year 

ended  5  January  1908. 


Tbansfebred  asd  Paid  to 
Commissioners 

Anijuities 
Granted 

Total  Stock 

Money  Paid 

including 
Commission 

Immediate 

£           *.  d. 

£           s.  d.   '          £         .?.  d. 

For  Life  Annuities,  per  10  Geo.  4,    "^ 
c.  24,  and  51  and  52  Vict.,  c.  15     ...    ) 

139,620     2     8 

463,994     6     3   :    45,818     6     8 

(Being   annuities   purchased    on 

the   terms    published    by    the 

Commissioners.) 

For  Life  Annuities,  per  16  and  17   ") 

1  Vict.,  c.  45  ;    27  and  28  Vict.,  c.  43  ;    / 
1  45  and  46  Vict.,  c.  51 ;    and   50  and    ( 

494,102  19     9   '    39,933  15     6 

51  Vict.,  c.  40          ; 

1 

(Being     annuities      purchased 

through  the  medium  of  Post 

Office     and     Trustee    Savings 

1 

Banks.) 

Total  for  Life  (Immediate)  Annuities 

i 

£139,620    2     8 

£958,097    6     0 

£85,752     2     2 

47.  The  total  amount  of  life  annuities  paid  during  the 
financial  year  ended  31  March  1908  reached  the  sum  of 
£1,434,679.  6s.  \0d.  The  estimated  capital  liability  on  that 
date  in  respect  of  existing  annuities  for  life  and  terms  of  years 
(which  amounted  to  £1,468,465.  14^.  Qd.,  the  annuities  for  terms 
of  years  included  therein  being  only  about  £18,000)  was 
£14,265,649.  From  these  figures  it  will  be  noticed  that  the 
existing  annuities  granted  by  the  Government  are  roughly  equal  to 
about  two-thirds  of  the  total  annuity  business  of  the  British  Offices. 

48.  In  considering  the  relative  i-ates  of^  and  the  competition 
between,  the  British  Offices  and  the  National  Debt  Commis- 
sioners, it  must  be  recognized  that  while,  at  the  present  time,  the 
terms  of  the  latter  may  really  be  more  favourable,  they  are  not 
shown  in  so  simple  a  form,  but  necessitate  a  calculation  which 
many  j)roposers  do  not  understand ;  that  the  resulting  price  may 
vary  from  day  to  day,  and  that  the  annuities  are  on  a  slightly 
more  expensive  basis  (being  payable  quarterly  with  a  quarter's 
payment  after  death)  than  those  quoted  by  the  Offices.     The  rates 

VOL.    XLIII.  z 


310  On  the  Annuity  Business  uf  British  Offices  [July 

of  British  Offices,  however,  are  tabulated  that  "  he  who  runs  may 
read  "  •  any  reasonable  request,  such  as  the  desire  for  payment 
on  particular  due  dates,  is  met,  and  there  is  lastly  the  payment 
of  commission,  which  is  no  doubt  a  very  influential  factor.  It 
must  in  any  case  be  regarded  as  an  indication  of  the  confidence 
reposed  in  the  leading  Insurance  Institutions  of  this  country  that 
in  the  face  of,  broadly  speaking,  equal  terms,  they  are  able  to 
show  a  larger  volume  of  business  than  that  transacted  on  the 
unsurpassed  security  of  the  British  Government. 

Loss  ON  Post  Office  Deferred  Annuities. 

49.  Before  leaving  the  subject  of  Government  annuity 
contracts,  and  reverting  to  the  question  as  to  whether  profit  or 
loss  has  resulted  from  the  grant  of  annuities  on  the  statutory 
basis,  it  is  interesting  to  review  the  Return  of  "  Government 
Insurances  and  Annuities  "  for  the  year  ended  31  December  1907 
(being  an  account  of  the  receipts  and  payments,  &c.,  in  respect 
of  Deferred  Annuities  and  Payments  on  Death)  in  the  light  of 
the  evidence  taken  by  the  Departmental  Committee  "  on  the 
Encouragement  of  the  Life  Insurance  System  of  the  Post  Office  " 
at  the  beginning  of  last  year.  The  receipts  during  the  year  in 
respect  of  Deferred  Annuities  amounted  to  £26,191.  14s.  9^?.,  the 
new  contracts  entered  into  were  169  for  £3,593.  9s.,  and  the 
total  contracts  current  at  the  end  of  the  year  were  2,980  for 
£61,092.  12s.  lOd.  The  receipts  in  respect  of  Deferred  Annuities 
and  Payments  on  Deaths  are  (contrary  to  the  practice  in  the  case 
of  Immediate  Annuities)  invested  to  form  a  fund,  the  investments 
in  respect  of  each  section  of  this  (apparently  common)  fund 
being  £487,761.  Os.  9d.  against  Deferred  Annuities,  and 
£406,186.  lis.  4d.  against  Payments  on  Death,  the  average  rates 
of  interest  realized  being  £2.  lis.  per-cent  and  £2.  lis.  Sd. 
per-cent  respectively.  The  evidence  taken  by  the  Committee 
showed  that  there  had  been  a  steady  deficiency  in  the  fund  during 
the  past  series  of  years  on  Deferred  Annuities  amounting  to 
£96,000,  and  a  steady  increase  in  the  surplus  of  the  life  insurance 
fund  during  a  similar  period  of  £77,000,  leaving  a  net  deficit  on 
the  common  fund  of  £19,000.  The  reasons  given  for  the  deficit 
were — 

(1)  That   the    premiums    could    not    be   invested    at    a 

sufficiently  high  rate  of  interest,  and 

(2)  That   the    annuitants,  it  was  believed,  lived   longer 

than  was  expected. 
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It  would  almost  seem  from  the  facts  that  the  rates  of  interest 
earned  on  the  two  sections  of  the  fund  were  practically  the  same, 
and  that  a  surplus  really  accrued  in  respect  of  the  life  insurance 
section,  that  the  second  reason,  namely,  greater  vitality  of  the 
annuitants,  was  the  more  potent  factor  in  causing  the  deficit. 


Suggested  Rates  ix  relatiox  to  Valuation  Bases. 

50.  Referring  once  more  to  the  suggested  rates  for  British 
Offices,  it  may  be  argued  that  the  basis  still  errs  on  the  side  of 
liberality,  and  that  the  rate  of  interest  employed  should,  at  least 
in  the  case  of  younger  lives,  not  exceed  3  per-cent,  first  because 
of  the  greater  length  of  time  for  which  the  annuities  on  younger 
lives  may  run,  and  secondly  because  of  the  desire,  now  very 
general,  to  value  at  3  per-cent.  The  arguments  may,  however, 
be  employed  that,  in  the  first  case,  the  purchase  money  is  invested 
at  once,  at  current  prices  (unlike  the  annual  premiums  for 
assurances)  and  need  be  liquidated  very  slowly,  if  at  all ;  and  in 
the  second  case,  that  a  margin  of  4-  per-cent  in  the  interest  is 
sufficient  for  safety  and  to  yield  a  small  profit,  there  being  no 
periodical  bonus  to  maintain.  But  while  it  is  submitted  that 
rates  may  at  present  be  based  on  3^  per-cent  interest  (except 
3  per-cent  be  used,  as  a  matter  of  caution,  at  the  younger  ages) 
a  reduction  to  3  per-cent  as  a  valuation  rate  is  a  sound  and 
precautionary  measure,  and  having  cut  the  loss  by  such  a  drop  at 
the  outset,  a  larger  fund  is  built  up  on  which  to  earn  greater 
excess  interest.  This  principle  may,  in  the  opinion  of  the 
writer,  be  carried  too  far,  a  valuation  by  the  British  Offices' 
Annuity  Tables,  select  values,  at  2^  per-cent  (which  has  been 
adopted  by  a  few  Offices)  being  quite  inconsistent  with  the  grant 
of  annuities  on  current  terms. 


Model  Office  showing  proportion  of  Select  Annuities. 

51.  In  order  to  consider  the  result  of  bringing  new  business, 
effected  at  the  suggested  rates,  into  the  valuation  at  3  per-cent 
(among  other  basesj  and  at  the  same  time  to  frame  a  Model  Office 
in  which  the  element  of  selection  shall  be  quite  definite  and  which 
may  serve  as  a  guide  to  possible  future  valuations,  the  number 
living  according  to  the  British  Offices'  Experience  (Females), 
graduated,  commencing  with  select  lives  at  age  60,  has  been 
selected  as  constituting  an  Office,  replenished  at  the  end  of  every 
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year   by    entrants  at  age   60,  so  that  on 

year,  the  total  of  the  column — 

/[60]  =61,721 
460]+i  =  61,]4o 
/[60]+2  =  60,273 
/[oo]+3  =  59,127 
^[60]+4= 57,751 
4,  =56,217 
h,,      =54,587 


31    December  of  any 


/l04       =       2 

may  be  looked  upon  as  the  amount  of  annuities  or  number  of 
lives.  The  result  of  this  (admittedly  arbitrary)  formation  is  to 
produce  an  Office  conducting  a  stationary  business,  which  may  be 
followed  from  quinquennium  to  quinquennium ;  though  as  the 
amount  of  new  business  is  shewn,  no  difficulty  would  be 
experienced  in  comparing  the  results  with  an  Office  granting  a 
larger  proportion  of  new  annuities. 

52.  In  fixing  upon  females  and  entry-age  60  only,  I  have 
been  guided  by  the  following  considerations.  First,  that  the 
incidence  of  the  entry-age  in  the  case  of  the  "new^'  annuities  in  the 
British  Offices'  Experience  should  be  borne  in  mind.  The  following- 
table  (of  interest  quite  apart  from  the  question  of  the  moment) 
shows  the  number  of  entrants  in  the  quinquennial  age-groups — 

Table  XYI. 

Table  of  Entrants  in  respect,  of  '  Neio  "  Annuities  in  the  British 
Offices'  Annuity  Experience,  1863-1893. 


Age-group 

Males               ! 

1 
Females             j 

Age-group 

1-39 

196 

536 

1-39 

40-44 

167 

504 

40-44 

45-49 

324 

931 

45-49 

50-54 

636 

1,862 

50-54 

55-59 

885 

2,904 

55-59 

60-64 

1,415 

4,215 

60-64 

65-69 

1,527 

3,858 

65-69 

70-74 

1,177 

2,522 

70-74 

75-79 

629 

1,119 

75-79 

80-84 

235 

355 

80-84 

85-89 

56 

104 

85-89 

90-96 

1 

5 

17 

90-96 

I  — — 

1          Total 

7,252 

*18,927 

i 

*NOTE. — There  would  appear  to  have  been  a  slight  slip  in  calculating  the- 
number  of  "  new "  annuities  (females)  in  the  unadjusted  data,  the  number 
thereof  being  given  in  the  volume  as  18,928. 
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The  actual  years  of  age  in  which  the  highest  numbers  entered 
were — In  the  case  of  male  lives^  age  65,  the  number  of  entrants 
being  321  ;  in  the  case  of  female  lives,  age  62,  the  number 
of  entrants  being  886,  (In  Mr.  Ryan's  Model  Office  the 
existing  business  at  each  year  of  age  reaches  the  maximum  at  age 
67.)  Secondly,  it  was  thought  desirable  to  give  some  effect  to 
the  business  transacted  below  the  most  popular  enti*y-age,  and,  as 
in  using  the  column  /—  to  l^^  a  difference  of  a  year  or  two  at  this 
part  of  the  table  makes  a  very  appreciable  difference  in  the  total, 
60  was  fixed  upon  as  the  common  entry-age.  If  an  age  earlier 
than  60  had  been  adopted  (the  business  in  force  at  that  age  being 
larger  than  that  at  any  subsequent  age)  a  change  in  the  rate  of 
interest  would  probably  have  had  rather  more  effect  on  the 
reserves  than  would  be  the  case  in  practice.  Thirdly,  it  was 
thought  that  the  figures  would  be  unduly  complicated  by  the 
adoption  of  more  than  one  entry-age,  and  as  female  lives  form 
the  bulk  of  modern  annuities  and  contain  the  greater  element  of 
danger,  the  one  section  of  entrants  has  been  selected  to  meet  the 
particular  purpose. 

53.  It  is  assumed,  for  simplicity,  that  the  annuities  are 
payable  annually  on  31  December,  without  proportion  to  day  of 
death.  The  consideration  being  tLxed  according  to  the  suggested 
basis  of  rates,  modified  only  for  yearly  payment ;  the  expenses 
being  exactly  met ;  the  mortality,  as  assumed  from  the  nature  of 
the  formation  of  the  office,  exactly  coinciding  with  the  female 
experience  (graduated)  of  the  British  Offices;  and  the  net  rate  of 
interest  earned  on  the  total  funds  being  3|  per-cent,  it  follows 
that  the  profit,  if  the  valuation  were  made  on  the  basis  of  the 
purchase  price,  would  be  exactly  one-half  per-cent  on  the  fund. 
The  reserves  on  various  bases  are  given,  and  it  is  proposed  to 
trace  the  course  of  future  profit  at  succeeding  valuations,  the 
business  meanwhile  running  in  accordance  with  above  assumptions. 
The  figures  have  been  cut  down  to  one-tenth,  so  as  to  form  an 
Office  having  reserves  of  about  £900,000  instead  of  nearly  nine 
millions. 

54.  The  respective  reserves  under  the  various  bases  are  all, 
of  course,  greater  than  the  ])urchase  basis,  but  attention  will 
doubtless  be  called  principally  to  the  fact  that  the  reserves  on 
the  2.V  per-cent  "  all  select "  basis  exceed  those  based  on  the 
))urchase  terms  by  nearly  10  per-cent  la  difference  similar  to  that 
existing  between  Government  Annuitants,  1860,  Table  at  4  per- 
cent   and    British    Offices'    Annuities,    partly    select   and  partly 
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non-select  at  3  pev-cent — a  change  not  unlikely  during  the  past 
twenty  to  thirty  years). 

55.  From  the  first  line  in  the  table  it  will  be  seen  that  the 
cost  of  transferring  one  year's  new  annuities^  just  effected,  from 
the  purchase  basis  (3j  per-cent)  to  3  per-cent  is^  allowing  for 
1^  per-cent  loading  reserve,  £1,720,  or  to  2\  per-cent,  £5,357. 
The  consideration  for  annuities  purchased  in  each  year  (in  respect 
of  which  the  above  loss  by  transference  would  have  to  be  met)  is 
£76,428,  and  the  annuities  paid  in  each  year  by  this  Model  Office 
are  £101,873. 

Future  Valuations  ox  Assumed  Bases. 

56.  Without  showing  in  detail  the  exact  profit  or  loss  which 
may  be  made  by  passing  from  all  the  various  bases  in  turn,  let 
it  be  assumed  that  a  valuation  has  just  been  made  as  at  31 
December  1908,  on  the  same  basis  as  the  purchase  money  (3j 
per-cent,  allowing  for  period  elapsed  since  entry)  and  that  the 
subsequent  valuations  are  made — 

As  at  31  Dec.  1913  on  3  per-cent  O-"'-  allowing  for  period 

elapsed  since  entry. 
1918       2-L 
1923  „  2h         „     Of»^  select  throughout. 

1QOQ  01 

,,  X£7_U       ,,       r».2  ,,  „  ,, 

The  resen'e  at  31  December  1908  would  be...       £864,038*2 
plus  1^  per-cent  reserved  for  future  expenses  12,9606 

£876,998-8 

and  it  is  assumed  that  the  new  quinquennium  is  started  with  a 
fund  of  that  amount. 

57.  The  annuity  account  for  1909  will  read  as  follows  (taking 
the  figures  to  the  nearest  pound) — 


Amount  of  Annuity 

£ 

£ 
Annuities  paid  ...     101,873 

Fund  at  beginning 

Commission        .  .            764 

of  year    ... 

876,999 

Expenses             . . .         2,293 

Consideration      for 

Amount  of  Annuity 

annuities    granted 

76,428 

Fund  at    end   of 

Interest    (less    tax) 

32,887 

year       881,384 

£986,314  £986,314 

the  fund  increasing  during  the  year  by  £4,385,  being  the  excess 
interest  of  \  per-cent.     At  the  end   of  five   years  the   fund  will 
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have  increased  to  £900,631  due  to  the  excess  interest  of  \  per- 
cent, which  will  have  amounted  to  £23,632  in  the  five  years. 

58.  The  following  table  gives  the  results  of  each  succeeding 
valuation  (as  well  as  the  surplus  which  would  have  been  shown 
on  each  occasion  if  the  basis  of  valuation  last  employed  had  been 
adopted  a  second  time) — 

Table  XVIIL 

Table  of  Assumed  Future  Valuations  of  a  Model  Office. 
{See  paragra2:)/i  51  for  construction.) 


I 

Accumulation 

If  Previous  Basis 
AOAiN  Adopted 

New  Basis  actually  Adopted 

Date  of 
Valuation 

of  Fund  from 
previous 
liability 

Liability 

Surplus 

Mortality 

and                  Liability 
Interest 

Surplus  (+) 

or 
Deficit  (-) 

31  Dec.  1913 

31  Dec.  1918 

31  Dee.  1923 
31  Dec.  1928 

900,631 

919,581 

959,330 
1,005,437 

£ 

876,999 

892,764 

925,830 
964,182 

£ 
23,632 

26,817 

33,500 
41,255 

BritisbOffices'  '■  892,764 
Annuity  Tables  i 
allowing        for  1 
period    since  ; 
entry  3%. 

BritishOffices'      925,830 
Annuity  Tables  j 
allowing       for  i 
period    since  | 
entry  2|%. 

BritisbOffices'      964,182 
Annuity  Tables 
— All    select — 
2i%.                    i 

£ 
+   7,867 

-  6,249 

-  4,852 

59.  In  the  quinquennium  1914-18  the  excess  interest  of 
f  per-cent  on  the  3  per-cent  reserves  would  amount  to  £36,087, 
but  this  would  be  reduced,  even  if  the  former  basis  be  adhered 
to,  by  a  loss  of  £9,270  due  to  transference  of  the  last  five  years' 
business  from  purchase  basis  to  the  stronger  reserve. 

60.  In  the  next  quinquennium  1919-23  the  excess  interest  of 
1^  per-cent  on  the  2^  per-cent  reserves  would  amount  to 
£62,371,  reduced  by  loss  on  transference  of  basis  of  new  business 
to  the  extent  of  £28,871. 

61.  In  the  quinquennium  1923-1928  the  excess  interest  on 
the  2^  per-cent   "select"   reserves  Avould  amount  to  £64,952, 
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augmented  by  heavier  mortality  than  assumed,  £5,174;  but 
reduced  by  loss  on  transference  of  basis  of  new  business,  of 
£28,871,  the  net  surplus  being  £41,255. 

62.  From  the  figures  under  the  bases  assumed  to  be 
successively  adopted,  it  will  be  noticed  that  the  result  of 
the  fifteen  years^  working  1909-1923,  is  a  net  loss.  Due, 
however,  to  the  stringent  basis  and  the  building  up  during  the 
previous  period  of  unduly  large  reserves  (in  comparison  with  the 
purchase  basis),  the  considerable  profit  for  the  ensuiug 
quinquennium  1924-1928  is  shewn.  But  even  this  ultimate 
profit  would  not  result  unless  the  assumptions  as  to  rate  of 
interest  and  mortality  be  maintained  ;  if  they  be  not  maintained 
and  the  gradual  passing  to  2^  per-cent  '"  select  "  reserves  be 
justified  by  subsequent  events,  the  profit  during  the  ensuing 
twenty  years  may  be  no  greater  (unless  the  purchase  basis  be 
increased  from  that  assumed)  than  has  been  shown  for  the  past 
two  decades  ;  if,  on  the  other  hand,  the  current  rates  of  interest 
and  the  mortality  according  to  the  latest  experience  continue, 
there  will,  in  the  writer's  opinion,  be  no  justification  for  such 
stringent  valuation  as  assumed  in  the  latter  part  of  the  above 
table.  If  a  reasonable  basis  miirht  be  suggested,  as  being  in 
keeping  with  current  conditions  and  the  purchase  basis  which 
has  been  mentioned,  it  would  be  the  British  Offices'  Tables,  at 
3  per-cent,  using  "select  at  entry''  values  for  business  of  less 
than  five  years'  duration,  and  non-select  thereafter,  a  method 
which  is  of  extreme  simplicity  in  working  and  allows  a  small 
margin  for  lighter  mortality.  Such  a  valuation  would  result  in  a 
quinquennial  surplus  (when  once  the  fund  has  been  established 
on  such  basis)  of  about  £28,000,  none  too  large,  it  is  true,  on  a 
liability  of  £900,000  (bemg  about  3  per-cent  for  the  whole 
quinquennium),  looking  to  other  demands  which  might  be  made 
upon  it  and  possible  adverse  experience. 

63.  It  is  to  be  remembered  that  in  the  working  of  this  Model 
Office,  the  purchase  money  is  based  on  terms  more  stringent  than 
those  now  generally  current,  and  that  the  assumed  new  business 
is  not  large  in  proportion  to  the  existing  business  of  the  Office. 
Actual  experience  may  therefore  prove  even  less  fortunate  than 
that  portrayed.  The  figures,  in  any  case,  would,  on  the  one 
hand,  seem  to  confirm  the  suggested  table  of  annuity  rates  (in  so 
far  as  they  can  be  tested  from  the  one  entry-age  chosen)  as  the 
maximum  which  should  be  granted,  and  on  the  other,  to  show 
that  the  combination  of  current  rates  of  annuities  with  reserves  of 
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2^  per-cent  on  the  0'"''^  and  Ol^"-^'  tables  is  illogical.  Of  course, 
where  only  a  small  amount  of  annuity  business  is  transacted,  and 
then  only  for  the  sake  of  keeping  connections,  this  stringent 
basis  may  be  advisable  owing  to  the  improbability  of  so  small  an 
experience  coinciding  with  the  theoretical  basis,  in  which  case 
the  loss  due  to  building  up  a  stringent  reserve  to  safeguard 
against  adverse  experience  might  almost  be  looked  upon  in  the 
nature  of  expenses  chargeable  to  the  Life  Department.  Indeed, 
this  will  be  the  result  where  no  separate  annuity  fund  is  kept. 
In  such  cases  (as  for  example,  where  the  liability  under  annuities 
reaches  little  more  than  1  per-cent  of  the  total  funds)  the  most 
stringent  valuation  would  have  no  appreciable  effect  on  the  total 
surplus. 

Miscellaneous  Notes. 

64.  It  has  been  thought  that  the  opportunity  might  be  taken 
while  the  subject  of  annuities  is  under  consideration,  of  raising 
the  question  of  the  method  of  valuation,  quite  apart  from  the 
bases  employed,  and  also  of  discussing  the  minor  classes  of 
annuities.  The  following  notes  have  therefore  been  made,  not 
because  they  contain  anything  either  of  novelty  or  merit,  but  in 
order  that  no  section  of  the  business  may  be  overlooked,  and  in 
the  hope  that  some  hints  for  students  may  be  gleaned  from  them, 
or  from  their  discussion. 

Classification  of  Annuities. 

65.  It  is,  of  course,  important  in  view  of  the  effect  of 
selection  on  annuity-values,  to  classify  the  business  both  according 
to  age  and  date  of  purchase  (unless  "  select  at  entry  ''  values  are 
universally  applied),  and  a  specimen  sheet  is  shown  of  a  continual 
classification  register,  in  which  effect  thereto  may  be  given.  Each 
Office  will  no  doubt  form  the  valuation  factors  to  cover  the  usual 
conditions  under  which  their  annuities  are  granted  ;  the  following 
sheet  has  been  framed  for  use  where  the  majority  of  the  annuities 
are  payable  half-yearly,  without  proportion  to  day  of  death. 
Columns  are  accordingly  given  in  which  the  necessary  adjust- 
ments can  be  made  for  annuities  granted  otherwise.  At  the 
valuation  date,  the  proportion  of  annuity  accrued  is  mentally 
calculated  in  each  case,  and  the  annuity  is  valued  as  payable 
half-yearly  from  the  valuation  date,  the  factor  being  (aa  +  '25) 
and  the  portion  of  accrued  annuity  added  later.  The  factor  for 
an   annuity  payable  quarterly  being   (a.v-f-*375),  or  if   payable 
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annually  simply  a.v,  the  adjustments  to  tlie  half-yearly  annuity 
factors  are  +'125  and  —'25  respectively.  In  entering  these 
adjustments^  therefore,  it  is  only  necessary  to  enter  one-eighth  of 
the  annuity  in  the  quarterly  instalment  column  or  one-quarter  in 
■the  yearly  column.  For  the  proportion  to  death,  in  the  case  of 
proportionate  annuities,  one-half,  quarter  or  eighth  of  the  annuity 
is  entered  according  to  whether  the  annuity  is  payable  yearly, 
half-yearly  or  quarterly,  the  total  at  each  age  being  multiplied 
later  by  A^.. 

66.  The  annuities  may  be  classified  according  to  half-years 
of  birth,  those  born  from  1  January  to  30  June  being  classified 
in  the  first  half  of  any  year,  and  those  born  from  1  July  to 
31  December,  m  the  latter  half.  The  assumption  then  is  that 
those  born  in  the  first  half  of  the  year  attain  the  integral  age  on 
31  March  (on  the  average)  and  those  in  the  latter  half  of  the 
year,  on  30  September,  so  that  in  no  case  is  there  a  difference 
of  more  than  three  months.  If  the  valuation  be  made  at 
31  December,  the  factors  ax+^  +  '2o  and  aj;+i  +  '2o  could  be 
used,  though  probably  aj.+x  +  '2o  and  0.1.  + "25  will  usually  be 
preferred,  the  understatement  of  ages  bj'^  one  quarter  of  a  year 
being  on  the  safe  side.  The  periods  of  half-years  could  be  run 
from  1  October  to  31  March,  and  from  1  April  to  30  September 
respectively,  in  which  case  the  lives  would,  on  the  average,  attain 
the  exact  integral  or  half  age  on  the  valuation  date  (if  that  be 
31  December).  It  will,  however,  be  simpler  in  practice  to  divide 
the  year  into  the  two  usual  halves.  In  some  offices  it  may  be 
considered  sufficient  to  use  integral  ages  only,  classifying  the 
lives  according  to  years  of  birth,  1  July  to  30  June,  so  that,  on 
the  average,  the  integral  age  is  attained  on  31  December  (the 
valuation  date). 

Valuation  Schedule. 

67.  The  annuities  being  entered,  and  adjustments  made,  and 
effect  having  been  given  to  '^written  off"  and  alterations,  the 
various  sections,  according  to  age  and  year  of  entry,  may  be  cast 
and  entered  in  the  valuation  schedules,  a  specimen  of  which  is 
given  below.  Such  schedules  may  usefully  be  framed  with  a 
second  set  of  columns  for  factors  and  values  on  a  second 
basis,  in  case  it  may  be  decided  to  make  two  trial  valuations. 
Where  the  business  is  split  into  "  select  "  and  "  non-select  '', 
separate  schedules  should  be  used  for  "  old  "  (non-select) 
annuities  and  "  new  "  (select)  annuities. 
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68.  The  use  of  cards  will  be  found  a  convenience,  particularly 
during  tlie  period  in  whicli  the  annuities  are  classified  amongst 
the  "  select "  portion  of  the  business,  while  if  the  number  of 
annuities  at  each  age  is  small,  a  Classification  Sheet  is  hardly 
necessary,  the  particulars  being  entered  at  once  into  the  Valuation 
Schedule  from  the  cards.  Where  more  than  one  annuity  at  the 
same  age  and  duration  exists,  the  items  may  be  mentally  cast. 

Annuities  on  more  than  One  Life. 

69.  Immediate  Annuities  during  joint  lives,  and  also  during 
joint  lives  and  to  the  survivor,  are  equally  subject  with  annuities 
on  single  lives  to  previous  observations,  except  that  individual 
valuation  is  usually  necessary.  The  law  of  uniform  seniority 
does  not  apply  to  female  lives  in  the  British  Offices^  Annuity 
Tables,  and  it  invariably  happens  that  in  this  class  of  annuity 
one  female  life,  at  least,  is  involved.  The  exhaustive  treatise 
by  Mr.  T.  G.  Ackland  in  his  contribution  to  the  Faculty  of 
Actuaries,*  and  the  valuable  notes  by  Mr.  Lidstoue,  at  the  end  of 
the  volume  of  Annuity  Tables,  render  it  unnecessary,  however,  to 
add  anything  regarding  Joint  Life  annuity-values,  except  to 
point  out  that  values  are  only  given  as  "  at  date  of  purchase  " 
and  "  after  five  years  from  purchase  ",  so  that  where  the  period 
elapsed  since  entry  is  less  than  five  years,  the  value  as  "  at  date 
of  purchase^'  is  doubtless  usually  employed. 

Deferred  Annuities. 

70.  Deferred  Annuities  present  many  problems,  chief  amongst 
which  is  the  basis,  necessarily  fixed  at  the  outset,  on  which  the 
immediate  annuity,  to  be  entered  on  many  years  hence,  shall  be 
calculated.  If  the  annuity  be  granted  without  return  of  premium 
in  event  of  death  or  withdrawal  before  the  annuity  age,  the  basis 
for  the  immediate  annuity  may  be  taken  on  the  assumption  that 
the  life  will  then  be  equivalent  to  a  non-select  one  on  the  most 
favourable  mortality  experience,  i.e.,  0"'"  or  O''-^  as  the  case  may 
be.  The  rate  of  interest  in  the  calculation  of  the  immediate 
annuity  should  not  exceed  3  per-cent,  and  it  is  questionable 
whether  in  long  periods  of  deferment  it  should  not  be  even  lower, 
though  the  premium  payable  during  such  period  may  be 
calculated  at  a  higher  rate,  the  value  of  the  annuity  to  be  entered 
upon  being  considered  in  the  light  of  a  pure  Endowment. 

*  Notes  on  the  British  Offices'  Life  Annuity  Tables  (1893),  by  T.  G.  Ackland. 
Transactions  of  the  Faculty  of  Actuaries,  vol.  iii,  p.  285. 
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71.  No  doubt  the  majority  of  Deferred  Annuities  are  granted 
with  return  of  premiums  in  event  of  death  or  withdrawal,  and  in 
this  case  there  is  no  necessity  to  consider  mortality  during  the 
period  of  deferment,  but  simply  to  accumulate  the  premiums  less 
a  charge  for  expenses.  The  basis  of  the  ultimate  annuity  should 
depend  to  a  certain  extent  on  the  nature  of  the  return  w4iich  will 
be  made  if  the  purchaser  elects  to  withdraw.  The  nature  of  this 
return  varies  considerably  in  different  Offices;  in  some  cases  a 
percentage  for  expenses  is  deducted  before  accumulating,  and  in 
other  cases  no  such  deduction  is  made  ;  while  the  rate  of  interest 
employed  in  the  accumulation,  to  provide  the  return,  varies  from 
a  low  simple  interest  rate  to  a  return  with  3  per-cent  compound 
interest.  Where  a  full  accumulated  return  is  to  be  made,  the 
basis  of  the  ultimate  annuity  should  certainly  be  for  a  "  select " 
life,  because  indifferent  lives,  quite  apart  from  bad  lives,  will 
exercise  the  option  of  taking  the  accumulated  cash.  As  regards 
the  return  to  be  made  during  the  period  of  deferment,  it  seems 
desirable  that  a  better  return  should  not  be  made  than  would  be 
obtained  by  the  surrender  of  a  Sinking  Fund  Policy.  The 
tendency  to  grant  Deferred  Annuities  with  option  of  withdrawing 
at  any  time,  the  whole  of  the  premiums  with  compound  interest, 
seems  more  of  the  character  of  Savings  Bank  business,  and 
appears  to  be  out  of  keeping  with  the  general  transactions  of  Life 
Offices.  AMiere  such  returns  are  made,  it  is  necessary  for  the 
Office  to  look  simply  to  the  excess  of  interest  to  cover  expenses  and 
yield  a  profit.  Such  expenses  will  usually  reach  7^  per-cent,  in 
view  of  the  practice  to  allow  renewal  commission  of  5  per-cent  on 
the  annual  premiums  for  Deferred  Annuities.  The  expenses  on 
the  ultimate  annuity  need  only  be  sufficient  to  cover  payment 
charges,  say  1^  per-cent. 

72.  The  option  of  selecting  an  annuity,  as  one  of  the 
privileges  under  the  many  schemes  of  "  Option  Policies "  now^ 
being  devised,  should  be  looked  upon  in  the  light  of  a  Deferred 
Annuity,  with  return,  at  least  in  regard  to  fixing  the  basis  of  the 
annuity  which  may  be  ultimately  selected. 

73.  In  the  valuation  of  Deferred  Annuities,  with  return  of 
premiums,  it  is  only  necessary  to  accumulate  the  premiums,  with 
or  without  a  deduction  for  expenses.  The  rate  of  interest 
employed  for  such  accumulation  should  certainly  not  be  less  than 
that  on  which  the  premiums  were  based.  Such  rate  will  usually 
exceed  the  valuation  rate  employed  in  respect  of  other 
annuities. 
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Contingent  Annuities. 

74.  Contingent  Annuities  are  seldom  the  subject  of  competition, 
and  they  form  so  small  a  section  of  annuity  business  that  no 
great  reliance  can  be  placed  on  the  experience  of  the  Offices  in 
regard  to  them.  Mr.  S.  F.  M.  Cumming,  F.F.A.,  however, 
collected  the  experience  of  27  British  Offices  and  submitted 
the  results  in  a  paper  before  the  Fifth  International  Congress 
of  Actuaries,*  The  total  entrants  (including  annuitant  and 
counter  lives)  only  numbered  1,614,  the  majority  of  the  annuitant 
lives  being  females,  and  of  the  counter  (or  assured)  lives, 
males.  The  total  deaths  were  208  amongst  annuitant  lives  and 
140  amongst  assured  lives.  The  resulting  mortality  in  both 
classes  was  exceptionally  good,  though  in  comparison  with 
standard  tables  the  mortality  in  the  annuitant  section  was 
relatively  better  than  that  in  the  assured  section.  Mr.  Cumming 
calculated  the  pure  premiums  on  seven  diflferent  mortality  bases 
(with  interest  at  8  per-cent  in  each  case)  for  both  single  and 
annual  premiums  for  £10  annuity,  taking  three  different 
combinations  of  ages,  and  these  have  doubtless  proved  very 
useful,  at  least  as  a  guide  to  avoid  the  lowest  basis  according 
to  the  nearest  combination  of  ages  given  in  his  paper. 

Application  of  Tables. 

75.  If  it  be  desired  to  employ  the  British  Offices'  Annuity 
Tables  for  this  class  of  business,  it  must  be  borne  in  mind  that  there 
are  no  commutation  columns  for  joint  lives,  no  tables  of  M^ 
and  Rj;  even  for  one  life  (for  benelits  "^  with  return ")  and  no 
factors  below  age  20.  These  tables,  however,  were  framed  from 
the  experience  relating  to  immediate  annuities,  and  it  cannot 
be  expected  that  they  will  prove  applicable  to  every  class  of 
annuity  contract.  From  the  Returns  made  to  the  Board  of  Trade 
it  would  appear  that  the  valuations  of  Contingent  Annuities  were 
based  either  on  the  Carlisle  or  the  British  Offices'  Annuity  Tables. 
In  view  of  Mr.  Cumming's  investigation  and  of  the  fact  that  the 
mortality  amongst  both  classes  was  so  good,  it  may  be  thought 
sufficient  to  adhere  to  the  British  Offices'  Annuity  Tables  for 
both  lives  in  the  valuation  of  the  simpler  contingent  annuities,, 
rating  up  the  assured  life,  if  thought  desirable,  to  an  age 
equivalent  to  that  on  another  mortality  table.  One  of  the  most 
troublesome    features    in    connection   with    the   employment    of 

*  Note. — Notes  on   a   Mortality    Experience    in    connection    with   i-eversionary 
annuity  business  in  Great  Britain. 
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suitable  tables  for  the  valuation  of  this  sectiou  of  business 
occurs  when  the  annual  premiums  are  limited  in  number.  If 
the  Bi'itish  Offices'  Annuity  Tables  be  employed^  the  joint  life 
terminable  annuity  may  be  calculated  by  the  formula  (interpola- 
ting for  the  joint  life  annuity  values  if  the  difference  in  the 
ages   is  other  than  a   multiple  of  5)  — 

^.v+n'y  +  n 

employing  select  functions  or  otherwise  as  necessary.  It  will 
often  be  possible,  if  there  are  sufficient  annuities  of  a  class 
to  warrant  it,  to  devise  a  rule  of  thumb,  which,  while  simplifying 
and  expediting  the  work,  will  not  involve  a  serious  error.  Thus 
if  the  valuation  factor  employed  for  future  premiums   be — 

Ox :  y  :'^  ~r  3');+ 1 :  J/+1 : » I 

2 

(based  on  the  assumptions  that  the  premiums  are  due  six 
months  after  valuation  date  and  that  the  lives  are  born,  on 
the  average,  in  the  middle  of  the  year)  the  calculation  of  one 
of  the  joint  life  term  annuities  may  be  avoided  by  the  following 
rule — 

Calculate  Six+i:y+i:~  and  deduct  a  constant  of 
•05,  plus  '01  X  n.  Thus,  for  an  annuity  of  18  years' 
teim  deduct  ;23.  The  deduction  for  30  years'  term 
('35)  should  be  fixed  as  the  maximum. 

76.  A  similar  rule  for  Joint  Life  Whole-Life  annuities  (where 
the  mean  is  required  for  valuing  future  premiums  on  the  same 
assumptions  as  above)  is — 

Calculate  a^+i  :y+i  and   deduct  "35    (being  "5   for  half  a 
year's  premium  accrued  less  '15  for  the  mean  of  the 
difference  between  two  annuity-values  at  succcessive 
ages).     Or,  if  o^.,,  has  already  been  calculated,  use 
such  value  +'35. 
'On  two  separate  occasions  when  the  values  of  twenty  or  thirty  of 
such  annuities    were    required,    the    employment    of    the    last- 
mentioned,  rule  only  made  an  average  difference  of  "001  and  "004 
respectively   from    the   correct   means,   the  individual   difference 
seldom  exceeding  '03.     The  saving  of  time  occupied  in   making 
several  interpolations  is  warranted  in  special  cases  of  this  kind, 
by  the  small  error  involved. 

77.  In  such  cases  as  Contingent  Temporary  Annuities  on  the 
lives  of  children,  the  annuity  to  commence  on  death  of  ])arent  or 

VOL.    XLIII.  2    A 
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other  adult,  and  to  cease  on  the  chikl  attaining  age,  it  must  be 
assumed  that  the  child  is  a  healthy  one,  with  a  probability  almost 
approaching  certainty  of  reaching  maturity.  There  being, 
however,  no  select  tables  at  young  ages,  while  other  tables  show 
too  heavy  mortality  in  such  a  case,  the  simplest  plan  is  to  use  an 
annuity-certain.  Thus,  an  annuity  to  a  girl  aged  five,  after  the 
death  of  a  male  aged  35,  but  ceasing  in  any  case  on  the  girl 
attaining  age  25,  may  reasonably  be  valued — 


or  in  another  case,  where  an  annuity  was  purchased  on  a  child 
aged  one,  deferred  till  age  nine,  and  then  to  run  for  11  years 
only,  the  deferred  annuity-certain  value  sufficiently  meets  the 
case.  These  arbitrary  values  slightly  overstate  the  true,  but  the 
differences  are  small. 

78.  In  most  office  valuations  there  are  doubtless  found  one 
or  two  contracts  of  an  unusual  nature,  the  consideration  for 
which  was  probably  fixed  on  an  arbitrary  basis,  looking  to  the 
special  circumstances  of  the  case,  and  to  the  fact  that  being 
isolated  from  any  other  business  of  the  same  class  there  would  be 
no  opportunity  of  obtaining  anything  approaching  an  average 
experience.  In  such  cases  the  valuation  might  reasonably  be 
made  on  the  purchase  basis,  modified  only  as  to  any  difference  in 
the  rate  of  interest,  lapse  of  time,  and  expenses  involved. 

Limitation  of  Risk, 

79.  A  question  of  considerable  importance  is  the  limitation  of 
risk  under  annuity  contracts.  In  regard  to  assurances. 
Dr.  Sprague  dealt  with  the  matter  very  thoroughly  in  his  paper* 
read  before  the  Institute  43  years  ago.  It  was  his  opinion  that 
risks  of  various  kinds  might  be  fairly  classed  together,  but  I  am 
not  sure  that  he  would  have  classed  a  large  annuity  with 
assurances.  The  two  sections  of  business  should,  I  think,  be 
looked  upoii  separately  in  regard  to  the  limit  retained  under 
respective  contracts.  One  important  point  is,  that  under  an 
annuity  it  is  impossible  to  make  a  heavy  loss  suddenly,  but  this 
would  not  be  a  sufficient  argument  to  warrant  an  office  retaining 
a  single  annuity  of  an  exceptionally  large  amount.  Whatever 
may  be  fixed  as  the  limit,  it  should  be  such  that  there  are  several 
annuities  at  or   about  the  same  figure.     The   utmost  loss  which 

*  Ou  the  limitations  of  risks.     J. I.  A.,  xiii,  ]}.  20. 
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can  be  made  under  any  one  contract,  from  the  prospective  point 
of  view,  is 

(Amount  of  annuity)  x  (<7i04-:7  ~°[x]) 

and  if  the  opinion  be  held  that  such  diverse  risks  as  immediate 
annuities  and  assurances  can  be  classed  together,  the  utmost  loss 
may  be  considered  in  relation  to  the  office  rule  for  the  limit  under 
assurances.  If  the  latter  be  fixed  at  £10,000,  the  limit  of  the 
annuity  to  be  retained  (represented  by  L)  would  be 

,  10,000 

il=:  ^^^^^^^^ 

This  rule  would  break  down  at  the  very  old  ages  and  in  this 
connection  it  may  be  said  that  the  greater  the  possible  loss  in 
comparison  with  the  consideration,  the  lower  should  be  the  limit 
retained.  The  latter  remark  applies  to  contingent  annuities, 
though  they  might,  perhaps,  be  more  fairly  classed  with  assurances. 
If  X  be  the  annuitant  life,  the  utmost  possible  loss  at  the  outset 
would  be  oio^37— 77,  assuming  the  assured  life  to  die  at  once. 
But  as  every  year  lived  by  the  assured  life  would  decrease  the 
amount  of  the  greatest  possible  loss,  the  utmost  loss  might  be 
looked  upon  at  the  outset  as  represented  by  «[,  and  if  the  limit 
on  assurances  be  £10,000,  the  limit  of  contingent  annuity  would 

be  — '- .     It  would  be  well,  however,  to  consider  the  respective 

premiums  for  a  A^  hole-Life  assurance  of  £10,000  and   for  the 

,  ,      10,000 
amount  oi  contingeut  annuity  represented  by  ,  and  to  ti\ 

the  limit  of  the  annuity  in  proportion  thereto.  In  regard  to 
deferred  annuities,  it  is  doubtful  whether  the  question  of 
reinsurance  has  ever  arisen,  the  contracts  of  this  class  invariably 
being  for  comparatively  small  amounts.  Should,  however,  a 
large  deferred  annuity  be  effected,  the  rule  as  to  the  limit  should 
follow  that  fixed  by  the  Office  in  the  case  of  immediate  annuities, 
except  that  as  there  is  the  risk,  besides  that  of  the  ultimate 
annuity,  of  further  possible  loss  due  to  extensive  changes  in  the 
basis  of  annuities  taking  place  during  the  period  of  deferment,  it 
would  be  well  to  take  a  more  moderate  view  of  the  limit  to  be 
retained  under  a  deferred,  than  under  an  immediate,  annuitv. 
But,  whatever  the  class  of  annuity,  it  is  questionable  whether 
any  universal  rule  can  be  laid  down.  Each  case  should  be 
considered  on  its  merits,  looking,  at  the  same  time,  to  the 
existing  business  of  the  Office. 

2  A  2 
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Summary. 

80.  The  arguments  wlucli,  at  the  outset,  it  was  the  object  of 
the  paper  to  enforce,  may  be  briefly  stated  thus — 

That,  whether  from  desire,  or  as  one  of  the  necessities 
for  the  maintenance  of  connections,  a  large  annuity 
business  is  being  transacted  by  British  Life  Offices. 

That  the  profit  on  this  business  has  been  almost  a 
negligible  quantity,  first,  because  the  experience  has 
proved  less  favourable  than  the  bases  originally 
adopted,  and  secondly,  because  of  the  endeavour  to 
build  up  reserves  in  keeping  with  the  real  experience. 

That  notwithstanding  such  endeavours,  there  is  still  room, 
in  respect  of  about  one-half  of  the  business,  for 
further  strengthening  of  reserves,  as  regards 
mortality,  up  to  the  standard  of  tlie  British  Offices^ 
Annuity  Tables. 

That  although  the  effort  has  been  and  is  being  made  to 
bring  the  reserves  into  line  with  such  (standard) 
basis,  the  terms  on  which  (generally  speaking) 
cun'ent  contracts  are  being  entered  into  are  incon- 
sistent with  the  standard  reserve,  and  that  the 
maximum  terms  for  new  contracts  should  not  exceed 
the  rates  resulting  from  the  O'^'^'"'^  and  O'^"'^  tables  at 
3|  per-cent  interest  (or  even  3  per-cent  for  younger 
lives,  graduating  up  to  o\  per-cent)  with  suitable 
loading. 

That  the  terms  on  which  annuities  are  at  present  granted 
by  the  State  through  the  medium  of  the  Commissioners 
for  the  Reduction  of  the  National  Debt,  are  such  as  to 
restrict  competition — at  least  in  those  cases  in  which 
a  true  comparison  is  made — to  those  Offices  which 
adhere  to  unremunerative  rates  (from  which  it 
would  seem  to  follow  that  the  State  annuities  are 
likewise  unremunerative). 

That  if  a  universal  reduction  be  made  in  current  rates, 
taking  those  suggested  as  the  maximum,  and  the 
latest  experience  be  reproduced,  there  is  the 
probability,  in  view  of  present  strength  of  reserves, 
of  more  remunerative  trading  being  experienced, 
than  has  been  the  lot  of  the  Oflfices  hitherto. 
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That  simplicity  in  the  valuation  may  be  combined  '.vith 
precautionary  measures  against  possible  adverse 
experience  without  entirely  eflfacing  profit  (as  in  the 
usC;,  for  example^  of  "  select  at  entry  "  values  for  all 
business  having  duration  0-5  years,  instead  of  values 
allowing  for  period  elapsed  since  entry),  the  effort 
being  made  to  secure  the  maximum  of  simplicity 
with  minimum  of  error,  any  departure  from  the 
true  value  to  be  on  the  side  of  safety, 

COXCLUSIOX. 

81.  In  conclusion,  I  wish  to  express  my  thanks  to  the  many 
Companies  of  which  it  has  been  necessary  to  make  enquiries, 
for  the  courtesy  with  which  the  desired  information  has  been 
given;  to  the  Company  with  which  I  am  connected  for  the 
privilege  of  making  use  of  many  facts  and  figures;  to  Mr. 
G.  H.  Ryan  for  the  permission,  so  freely  granted,  to  make  use 
of  his  Model  Office ;  and  finally,  to  my  colleague,  Mr.  C.  W. 
Winstanley,  A. I. A.,  for  his  careful  and  painstaking  labours 
in  checking  the  various  statistics  and  calculations  contained  in, 
or  involved  by,  this  paper. 


Abstract  of  the  Discussion. 


Mr.  WALTER  T.  MAY  remarked  that  he  did  not  think  there 
was  any  doubt  that  the  practical  subject  of  the  grant  of  annuities 
had  not  received  from  the  members  in  their  corporate  capacity"  the 
consideration  to  which  it  was  entitled.  Actuaries  had,  of  course, 
long  been  aware  that  companies  granting  annuities  had  not  received 
anjthing  like  a  reasonable  profit  on  those  transactions,  in  exchange 
for  the  risks  thej'  ran  and  the  guarantees  they  gave,  but  he  thought 
most  actuaries  would  haA'e  their  eyes  more  widely  opened  by  a  study 
of  the  paper.  With  the  conclusions  arrived  at  by  the  author  he 
agi-eed  in  the  main,  but  Avished  to  emphasize  the  immense  difficulties 
that  of  late  years  had  confronted  the  gi-antors  of  annuities,  and  to 
point  out  how  much  had  been  done  to  cope  AWth  them.  In  the  first 
place,  the  rate  of  interest  fell  Aery  rapidly  in  the  first  half  of  the  period 
under  rcA-icAv,  and  although  during  the  last  ten  years  there  had  been 
some  improvement  in  that  direction,  Mr.  Oakley  had  .shoAAii  that 
anmiity  considerations  receiAed  had  tended  to  fall  during  that  time, 
and  Avere  noAV  considerably  exceeded  by  the  jjaj-ments  made,  so  that 
on  the  annuity  account  there  could  not  have  been  a  Aery  large  sum 
to  invest  at  the  higher  rate  of  interest  AA'hich  might  haA^e  been 
obtained  in  the  last  fcAv  years.    He  had  taken  thirteen  large  annuity 
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offices,  with  funds  exceeding  half-a-million,  and  he  found  that  in  the 
hist  twenty  years  they  had,  on  the  average,  reduced  their  valuation 
rate  of  interest  by  'i  per-cent,  or  over  a  period  of  twenty-five  years 
a  rechiction  of  '7  per-cent  had  been  made,  and  he  estimated  from 
the  Model  Office,  as  rcAnsed  by  Mr.  Oakley,  that  the  eflfect  of  such 
a  reduction  over  the  latter  period  Avould  be  to  increase  reserves  by 
about  5  per-cent. 

In  the  second  place,  and  of  far  more  serious  import  than  the 
fluctuations  of  the  interest,  Avhich  was  a  factor  that  rose  as  well  as 
fell,  had  been  the  gi'adual  discovery  of  the  tremendous  eff"ects  of 
selection  exercised  against  the  offices  by  annuitants,  and  by  the 
extraordinary  longevity,  in  particular,  of  female  annuitant  lives.  He 
found  that,  out  of  thirteen  offices,  with  annuity  reserves  aggregating 
12i  millions,  seven,  Avith  reserA"es  amounting  to  7i  millions,  had 
already  passed  to  a  valuation  by  the  British  Offices'  Tables,  thereby 
strengthening  their  reserves,  if  preA"iously  made  on  the  equivalent 
select  and  non-select  basis  of  the  Government  Annuitj'  Tables,  by 
about  3h  per-cent,  or  £260,000.  If  a  fairly  progressive  business 
was  being  done,  it  would  appear  from  a  case  that  had  come  under  his 
notice,  that  to  pass  from  a  select  valuation  on  the  Government 
Annuity  Tables,  alloAving  for  the  years  elapsed  since  entry,  to  a 
similar  A-aluation  on  the  British  Offices'  Experience,  might  mean  an 
increase  of  4  per-cent  in  the  reserves.  He  had  only  quoted  those 
two  instances  of  Avhat  had  been  done,  to  prepare  for  the  future,  and 
to  shoAv  what  enormous  changes  had  been  rendered  necessary  by  the 
publication  of  the  British  Offices'  Annuity  ExiJerience,  while  the 
changes  in  the  reserves  for  assurances  on  passing  to  the  British 
Offices'  Experience  had  been  comparatiA'ely  insignificant.  When  it 
Avas  considered  that,  AA'ith  remunerative  rates,  constructed  on  a  true 
table  of  mortality  and  properly  loaded  for  expenses,  AA'ith  all  things 
running  smoothly  and  the  money  market  not  subject  to  Aaolent 
fluctuations,  the  offices  could  only  expect  to  earn  i  jjer-cent  on 
their  funds  as  profit,  the  increase  of  3j  per-cent  in  the  reserves  to 
pass  from  one  table  to  another  AA'as  A'ery  significant,  and  he  was  not 
surprised  that  more  offices  did  not  at  once  make  the  plunge. 

Actuaries  had  a  scientifically  constructed  instrument  in  Finlaison's 
Table  of  1883,  based  on  the  class  of  lives  AA-ith  AA-hich  the  subject 
dealt,  separated  according  to  years  of  insurance  elapsed  since  entry, 
and  offices  had  been  strengthening  their  annuity  reserves  for  years. 
Was  a  further  sacrifice  necessary  ?  Unfortunately,  there  could  be 
no  doubt  that  the  British  Offices'  Annuity  Experience  did  not,  for 
reasons  he  Avould  give  later,  minimize  the  mortality  of  annuity 
nominees,  and  a  question  of  public  interest  then  arose  as  to  Avhether 
the  Postmaster-General  and  the  Commissioners  for  the  Reduction 
of  National  Debt  Avere  justified  in  considering  that  the  Government 
nominees  noAA-adays  Avere  so  difterent  a  class  from  those  who 
effected  annuities  Avith  the  offices  that  they  still  experienced  the 
rates  of  mortality  ascertained  by  Mr.  Finlaison.  He  did  not  think 
that  Avas  so.  and  he  Avas  of  opinion  that  grantors  of  annuities 
generally  had  three  ]irimal  reasons  for  pinning  their  faith  to  the 
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British  Offices'  Tables.  In  the  first  place,  those  tables  were  of  later 
date,  and  had  been  more  scientifically  constructed,  with  the  view, 
especially,  of  finding  the  true  values  of  a[x].  In  that  connection, 
he  would  refer  students  to  the  words  of  the  President  in  the 
Memorandum  on  the  graduation  of  that  experience,  in  the  volume  of 
Principles  and  Methods,  page  125.  In  the  second  place  the  results 
were  corroborated  to  a  remarkable  degi-ee  by  the  figures  produced 
by  Mr.  King,  in  his  investigation  into  the  mortality  of  the  nominees 
of  the  General  Annuity  Trust,  in  a'oI.  xxxiii  of  the  Journal,  page  262, 
where  the  expectations  of  life  ascertained  by  Mr.  King  were  in  so 
close  accord  ^Wth  those  of  the  British  Offices'  Experience,  five  years 
and  more  elapsed  since  entry,  that  taking  an  average  of  the 
ex])ectations  under  both  tables  from  .5.5  to  75  inclusive  the  average 
expectation  under  Mr.  Kings  table  was  less  than  1  per-cent  in 
excess  of  that  inider  the  other.  Mr.  King's  investigation  was 
comparable  in  point  of  date  with  the  Offices'  Tables,  but  related  to 
nominees  under  reversionary  annuities,  so  that  no  selection  in  the 
ordinary  sense  of  the  term  could  be  exercised.  Thirdly,  the  terms 
to  female  nominees  were  increased  by  the  Government  in  188.3,  and 
the  older  experience  of  1829  showed  much  lighter  female  mortality 
than  that  of  1883.  Thus  at  age  60,  ^x]  under  the  1883 
table  equalled  16-3,  whereas  under  the  aggregate  table  of  1829  e^ 
equalled  17-3. 

It  was  remarkable  to  note  that,  under  the  table  of  1829,  the 
expectations  of  life  at  all  ages  were  in  excess  of  the  select 
expectations  of  the  British  Offices  for  female  lives.  He  thought, 
therefore,  it  M'ould  be  agreed  that  the  British  Offices'  Aniuxity 
Tables  were  the  only  safe  ones  to  use,  but,  as  the  author  had  stated, 
no  permanent  improvement  in  the  earning  power  of  life  funds  could 
set  in,  however  conservatively  the  valuations  were  made,  until  the 
terms  granted  were  mateiially  reduced,  and  therefore  the  all- 
important  question  of  i\ates  came  up  for  consideration.  He  thought 
a  3  per-cent  basis  should  be  aimed  at,  suitably  loaded  to  meet  actual 
expenditure,  which,  apart  from  commission  and  stam}:),  should  not 
be  very  hea\y,  and  he  preferred  to  use  that  basis,  scantily  loaded, 
to  using  Sj  per-cent,  if  the  valuations  were  to  be  conducted  on  a 
3  per-cent  basis,  as  he  saw  no  reason  with  annuity  business 
why  the  rates  should  differ,  there  being  no  bonuses  to  proWde 
for,  and  as  annuity  contracts  were  in  force  on  the  average 
for  so  short  a  time,  the  reserves  should  not  be  strained  by  each  new 
contract.  As  offices  were  dependent  entirely  on  the  excess  of 
interest  earned  over  that  assumed,  and  could  not  expect,  for  some 
years  to  come,  any  profit  from  mortality,  he  did  not  think  it 
would  be  safe  to  adopt,  say,  3j  per-cent  thi^oughout  rates  and 
valuations.  He  was  referring  to  an  average  office  earning  a  little 
over  3f  per-cent,  and  doing,  as  the  majority  of  companies  must  be 
at  the  present  time,  stationary  or  slightly  decreasing  annuity 
business,  and  not  therefore  likely  to  have  many  investments  to 
make  on  annuity  account.  In  the  exceptional  case  of  an 
office    with  small  annuity  funds,   courageous  enough   to  think  of 
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developing  a  large  annuitj-  business  in  the  near  future,  he  did  not 
saj  that  better  terms  might  not  be  granted,  if  there  was  a 
reasonable  assurance  of  being  able  to  earn  over  4  per-cent. 

Ha'ving  thus  spoken  as  to  the  sacrifices  that  had  been  made  in 
the  past,  and  what  it  seemed  necessary  to  do  in  the  way  of 
reducing  rates  to  make  those  sacrifices  fruitful,  he  wished  to  say 
something  on  the  severe  competition  the  offices  had  to  contend  with 
from  the  Government,  especially  at  the  present  time,  Avith  Consols 
at  a  price  paying  nearly  3  per-cent.  On  page  208  of  the  National 
Debt  Return,  referring  to  the  grant  of  annuities  under  the  Act  of 
1808,  it  was  stated  that  the  economical  success  of  the  life  annuity 
plan  as  a  means  for  the  redemption  of  the  National  Debt 
lirimarily  depended  upon  the  correctness  of  two  assumptions, 
namely,  the  probability  of  a  rise  in  the  price  of  stocks  during  the 
continuance  of  the  annuities  which  might  be  granted,  and  the 
sufficiency  of  the  estimate  of  the  din-ation  of  the  lives  of  the 
nominees  upon  which  the  annuities  dejjended. '  The  first  proWso 
of  economical  success  had,  he  supposed,  an  equal  chance  of 
happening,  though  the  experience  of  the  last  ten  years  had  been 
ach'erse,  and  therefore  some  slight  loss  had  arisen  in  that  direction. 
AVith  regard  to  the  second  and  more  important  proAiso,  as  to  the 
sufficieucj^  of  the  estimate  of  the  duration  of  the  lives,  it  AA^as  not, 
of  course,  possible  for  them  to  judge.  It  Avas  knoAvn  that  the 
greatest  care  and  actuarial  skill  Avere  used  in  the  construction  of 
the  tables  of  1883,  but,  for  the  reasons  he  had  giAen,  he  did  not 
think  the  lives  dealt  Avith  in  that  experience  could  haAe  been  a 
similar  class  to  those  AA'ho  eft'ected  annuities  to-day,  and  he  saw  no 
reason  to  suppose  that  the  rates  of  mortalitj',  ascertained  by  the 
most  accurate  processes  to  be  in  force  amongst  the  nominees  of  the 
British  offices,  should  not  be  similar  to  those  in  force  among  the 
Government  nominees,  now  that  speculative  annuities  were  not 
granted  by  the  GoA'ernment. 

Taking,  hoAvever,  an  extreme  case,  if  it  should  so  happen  that 
the  mortality  to  Avhich  Government  nominees  Avere  noAv  subject 
coincided  Avith  that  of  the  British  nominees,  he  should  like  to  point 
out  that  the  Aalues  of  a[j-]  for  male  lives  under  the  Government  1883 
Tables  Avere  about  equivalent,  from  ages  55  to  75,  to  ai^]  under  the 
British  Offices'  Tables,  at  a  rate  of  interest  +  per-cent  in  excess, 
Avhile  for  female  lives  the  rates  under  the  tAvo  tables  were  about 
equivalent,  at  a  rate  of  interest  i  per-cent  in  excess,  at  the  more 
popular  ages  for  effecting  annuities.  Therefore,  if  the  GoA'crnment 
nominees  Avere  found  to  be  noAv  subject  to  the  rate  of  mortality 
shoAvn  in  the  British  Offices"  Tables  the  Government  Avould  have  to  be 
in  a  position  to  grant  Savings  Bank  Annuities  on  a  basis  approaching 
3  per-cent,  AAith  an  alloAvance  for  expenses,  in  order  to  fulfil 
sub-section  4  of  section  5  of  the  Government  Annuities  Act  1882, 
Avhich  enacted  :  "  The  Tables  shall  be  framed  in  such  manner  that 
the  fund  formed  by  the  receipt  of  sums  in  respect  of  deferred 
annuities  and  of  insurances  and  the  amounts  paid  for  immediate 
annuities     shall     respectively    be     adequate     (after    payment     of 
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expenses)  to  meet  all  claims  ^\-ithout  causing  any  loss  to  the 
Exchequer."  The  same  remarks  applied  to  the  National  Debt 
Annuities,  and  as  Mr.  Oakley  had  shown,  "vrhen  Consols  were  at 
about  8.3.  the  basis  was  3  per-cent,  and  in  their  case  if  the  nominees 
were  subject  to  mortality  according  to  the  British  Offices'"  exjierience 
the  equivalent  basis  imder  that  table  would  be  about  3i  per-cent» 
which  was  therefore  the  rate,  on  the  assumption  referred  to,  at 
which  the  Government  would  be  reducing  debt. 

He  wished  also  to  refer  to  one  or  two  isolated  points  in  the 
paper  which  had  jjarticularly  attracted  his  attention.  It  would  be 
seen  from  Table  I  that  the  business  transacted  by  the  offices  rose 
verj-  rapidly  from  1883  to  1897,  especially  during  the  last  five  or 
six  years,  when  the  value  of  money  was  rapidly  cheapening,  and 
that  the  greatest  amoiuit  of  considerarion  Avas  received  in  the  year 
in  which  Consols  reached  their  maximimi  :  also,  that,  since  the 
commencement  of  the  South  African  War,  the  amount  of 
consideration  had  remained  fairly  starionary,  with  a  tendency  to 
decline.  Similar  progression  was  shown  by  the  Sa\"ings  Bank 
Annuities  of  the  Government,  though  the  increase  was  not  quite  so 
rapid.  The  consideration  money  rose  from  .£269,986  in  the  year 
ending  5  January  1888,  to  £868,190  in  the  year  ending  5  January 
1897,  falling  to  an  average  of  about  £600,000  in  the  last  few  years. 
The  consideration  money  shown  in  Table  XV  of  the  paper  for  the 
year  ending  Januaiy  1908,  £191,102,  was  exceptionally  small.  The 
consideration  money  received  imder  the  Act  of  George  lY, 
commonly  called  National  Debt  Annuities,  did  not  exhibit  any 
regular  progression,  the  deamess  of  money  otl-setting  the  good  terms 
granted  when  Consols  were  low,  and  the  cheapness  of  money 
making  up  for  the  ]X)orer  terms  granted  when  Consols  were  alx)ve 
par. 

In  considering  the  very  instructive,  but  disappointing,  results  of 
Tables  III,  IV,  and  V,  it  has  to  be  remembered  that  in  the  first 
two  quinquenniums  the  annuity  funds  contributed  a  share  in  the 
appreciation  of  securities  which  would  not  be  shown  in  the  iirofits, 
and,  in  other  ways,  the  anniutj'  fimd  might  have  been  of  achantage 
to  the  office.  For  instance,  annuiries  might  have  been  set  up  on 
better  terms  than  those  granted  to  the  public  in  connecrion  M"ith 
reversionarj-  life  interests,  kc,  but  those  details  in  no  way  obscured 
the  hard  fact  that  imduly  unfavourable  mortaUtj-  had  been  nearlj' 
sufficient  to  eat  up  the  profit  from  interest.  Turning  to  Table  XIIT, 
in  which  Mr.  Oakley  compared  his  suggested  maximum  rates  Avith 
the  average  of  six  offices  which  quoted  in  the  usual  way,  he  had 
foimd,  to  compare  Arith  those,  the  average  rates  for  females  of  the 
thirteen  offices  he  had  already  mentioned  with  funds  exceeding 
12v  millions,  and  he  found  in  all  cases  his  average  rates  were  higher 
than  the  average  of  the  author's  six  offices,  and  crossed  his  suggested 
maximum  rates  at  age  55.  As  only  about  one-fifth  of  the  new 
entrants  eft'ected  annuiries  below  age  55,  it  would  be  seen  how  great- 
would  be  the  change  necessary  to  pass  to  scientifically-constructed 
rates,  loaded  to  pro\-ide  for  actual  exi»enses.  and  ■vrith  a  xevy  small 
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interest  margin  for  contingencies  and  profits,  such  as  'Slv.  Oakley 
had  suggested. 

In  i^aragraph  48  the  author  congratulated  the  offices  on  heing 
iihle  to  show  a  larger  Aolume  of  business  than  the  Goveriunent  on 
"broadly  speaking,  equal  terms."  He  should  like  to  substitute 
"much  less  faA'ourable  terms.'"'  Taking  the  average  rates  shown  by 
the  thirteen  offices,  after  adjustment  he  found  that  they  were  only 
better  than  the  Post  Office  rates  up  to  age  61 ;  but  from  Table  XVI 
it  would  be  seen  that  66  per-cent  of  the  transactions,  called  new 
annuities,  Avere  effected  on  lives  aged  60  and  upwards  at  purchase. 
Therefore  the  offices'  rates  did  not  really  comjjare  very  favourably 
with  those  of  the  Post  Office,  and  much  less  so  with  those  granted 
by  the  National  Debt  Commissioners,  with  Consols  at  84.  It  was 
interesting  to  note  that  in  the  Government  Annuity  Experience  of 
188.3  the  percentage  of  new  entrants  aged  60  and  upwards  was  only 
52  i)er-cent,  as  against  the  66  per-cent  above  mentioned.  It  was 
also  noteworthy  that  the  proportion  of  females  to  males  was  very 
appreciably  greater,  as  compared  Aoth  the  Government  Experience, 
females  forming  64  ])er-cent  of  the  Government  Experience,  and 
72  per-cent  of  the  British  Offices'  New  Annuity  Experience. 

For  the  Avork  done  by  Mr.  Oakley  in  bringing  Mr.  Ryan's  Model 
Office  up  to  date  actuaries  would  be  most  gTateful.  He  rather 
wished  he  had  retained  the  A'aluation  by  the  Government  Table  of 
1829,  as  the  very  high  reserves  it  brought  out  were  worthy  of 
notice,  and  it  was  a  table  based  on  annuitant  lives.  He  found  from 
the  original  A'aluations  of  the  ^lodel  Office  in  Mr.  Kyan's  pajier 
before  the  Actuarial  Society,  that  the  reserves  by  that  table  actually 
exceeded  those  by  the  British  Offices'  Tables,  Select  and  Non-Select, 
by  li  per-cent,  and  only  fell  short  of  the  all-select  reserves  by  about 
li  per-cent. 

Mr.  a.  hew  at  said  that  there  were  two  remarks  which 
had  occurred  to  him.  The  first  Avas  Avith  regard  to  a  comiiany 
that  kept  one  fund,  a  combined  assurance  and  annuity  fund. 
The  one  Avas  A-eiy  useful  in  counteracting  the  other,  because 
it  might  happen  in  one  year  that  the  mortality  among  both  the 
annuitants  and  the  assured  lives  Avas  A'ery  light.  He  remembered, 
at  the  time  the  influenza  Avas  raging  A'ery  badly,  being  told  that  a 
number  of  people  Avere  dying  oft',  and  replying  that  although  the 
assured  Avere  djdng  oft"  so  also  Avere  the  annuitants,  and  therefore  it 
Avas  suiting  the  office  A'ery  Avell !  When,  hoAvcA'er,  separate  funds 
Avere  kept  it  Avas  not  quite  so  easy  to  deal  Avith  the  matter. 
Another  thing  AA^as  that  in  the  annuity  business  the  office  had  not 
to  consider  bonuses  in  the  A-aluation.  He  thought  it  Avas  a  good 
thing  for  an  office  doing  life  business  to  have  an  annuity  business  in 
connection  Avith  it.  There  Avere  other  reasons,  of  course,  for  haA  ing 
annuity  business  along  Avith  insurance  business,  but  from  the  point 
of  vieAv  of  the  paper  he  thought  it  should  be  kept  in  mind  that  the 
one  helped  the  other  in  more  Avays  than  one,  more  especially  as,  if 
the  funds  Avere  kept  separately,  perhaps  the  shareholders  obtained 
the  profit,  and  at  the  end  of  the  period  had  a  large  addition  to  their 
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dividend ;  but  -when  one  was  running  into  the  other  he  thought  it 
enabled  a  safer  and  surer  business  to  be  done  from  the  mortality- 
point  of  view. 

Mr.  H.  J.  EIETSCHEL  said  that  in  paragraph  65  the  author 
said  :  "  It  is,  of  course,  important,  in  view  of  the  effect  of  selection  on 
annuity- values,  to  classify  the  business  both  according  to  age  and  date 
of  purchase  (unless  'select  at  entry'  values  are  i;niversally  applied)", 
and  to  do  that  separately  for  males  and  females.  That  was  certainly 
necessary  if  absolute  accuracy  was  desired,  but  an  examination  of  the 
O'^^'  annuity -values  would  show  that,  if  the  vv-hole  lousiness  was  valued 
in  the  first  place  by  the  Ultimate  Table,  it  was  possible  without 
nmch  labour  to  make  a  sufficiently  close  approximation  to  the  extra 
liability  incurred  on  account  of  selection  for  the  lousiness  of  less 
than  five  years'  duration.  All  that  was  required  was  the  total 
amount  of  the  annuity  business  still  in  force  that  had  been  eft'ected 
during  the  last  five  years,  analyzed  according  to  calendar  years  of 
issue.  No  breaking  up  into  years  of  birth  or  according  to  sex  Avas 
required  for  that  purpose.  In  order  to  obtain  the  addition  to  the 
"  Ultimate "  liability  on  account  of  selection,  an  average  age  at 
entry  was  assumed,  and  the  total  annuity  business  in  force  for  each 
year  of  entry  was  multi])led  by  the  dift'erence  between  the  select 
aimuity-values  for  the  appropriate  duration  and  the  ultimate 
aniniity- values.  As  an  error  of  five  years  in  the  assumed  age  at 
entry  made  very  little  dift'erence  in  the  amount  of  the  additional 
liability,  it  was  obvious  that  no  great  liability  to  error  existed  if  a 
mistake  was  made  in  the  age. 

In  order  to  test  that,  he  had  assumed  that  in  the  Model  Office, 
Table  VI,  40  per-cent  of  the  lousiness  from  fifty  to  seventy-nine  was 
less  than  five  years  in  force,  and  that  one-fifth  of  that  might  be 
ascribed  to  each  of  the  last  five  years.  He  had  assumed  three 
average  ages  at  entry,  sixty,  sixty-fiAC  and  seventy,  and  he  had  in 
the  first  ])lace  flivided  the  business  as  to  sex,  and  then,  alternatively, 
treated  it  as  if  all  were  female  business.  The  additional  lial)ility  on 
account  of  selection  brought  out  on  those  assumiitions  varied  from 
£10,800  to  c£.l  2,800,  or  on  those  widely  different  assumptions  the 
greatest  possible  difference  in  the  liability  was  £2,000,  and  in 
practice  it  would  be  very  much  less  than  that.  The  total  annuity 
liability  produced  by  the  Model  Office  was  £2,000,000,  so  that  the 
greatest  possible  error  represented  only  £1  in  £1,000,  which  he  was 
sure  was  quite  accurate  enough  for  an  anniiity  valuation,  especially 
as  the  future  rate  of  mortality  Avas  so  doubtful  a  factor. 

If  the  valuation  was  made  on  a  net  3  per-cent  basis,  making  no 
reserve  foi-  future  expenses,  and  trusting  to  the  surplus  interest  to 
provide  those  expenses,  he  ventured  to  suggest  that  the  office 
annuity  rates  should  be  based  on  the  3  per-cent  select  annuity 
values  loaded  merely  for  initial  expenses,  reliance  Ijcing  x^laced  on 
the  surplus  interest  to  provide  the  future  expenses.  Xo  immediate 
strain  would  then  be  thrown  on  the  office  in  respect  of  its  new 
business.  The  adoption  of  a  3f  per-cent  interest  basis  for  ascer- 
taining the  office  purchase  ])rice  seemed  to  obscure  the  connection 
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which  should  sulisist  lietween  the  office  reserves  and  the  terms  upon 
which  the  company  could  grant  annuities.  With  regard  to  the 
paragraph  in  the  paper  on  limitation  of  risk,  in  view  of  the  fact 
that  annuity  business  and  ordinary  life  Inisiness  were  usually  treated 
as  one,  for  the  purpose  of  ascertaining  the  surplus  belonging  to  the 
participating  policyholders,  he  thought  the  two  sections  should  be 
regarded  as  one,  in  regard  to  the  limit  retained.  Then,  with  respect 
to  the  limit  to  be  retained,  the  actuary  in  fixing  it  should  have 
regard  to  the  resources  of  the  company.  Thus,  an  office  which  had 
in  the  past  produced  quinquennially  a  surplus  over  and  alJ0^•e  that 
required  to  declare  its  bonus,  could  ol)viously  incur  the  chance  of  a 
greater  deviation  in  its  expected  claims  than  a  society  Avhich  could 
only  with  difficulty  maintain  its  bonus.  The  limit  should  be  fixed; 
not  so  much  upon  a  consideration  of  the  number  of  risks  of  the 
same  class  and  amount  which  the  office  might  expect  to  obtain,  as 
upon  a  consideration  of  the  percentage  of  fluctuation  from  the 
exi^ected  mortality  which  it  could  aftbrd  to  bear,  without  endaiigering 
its  rate  of  bonus.  That  view  of  looking  to  the  surplus,  in  considering 
the  limit  to  be  retained,  was  another  reason  for  regarding  the 
annuity  and  life  assurance  business  as  one  for  that  purpose.  He 
noticed  that  Mr.  Young  in  his  book  on  Insurance  also  looked  to  the 
profit  in  order  to  fix  the  limit  which  an  office  could  retain  for  any 
class  of  risk. 

Mr.  E.  a.  rusher  said  that  with  reference  to  a  valuation 
by  the  Government  1883  All-Select  Taljle  being  practically 
equivalent  to  one  by  the  British  Offices'  partly  Select  and  partly 
Xon-Select,  he  understood  that  throughout  the  paper  Mr.  Oakley 
had  dealt  with  that  Aaluation  by  simply  di^'iding  up  his  annuities 
into  two  groups,  one  in  ^vhicli  the  lives  had  been  on  the  books  five 
years  and  upwards,  and  the  other  where  they  had  been  less  than 
five  years,  the  latter  being  valued  by  the  annuities  as  at  the  moment 
of  entry.  It  seemed  to  him  that,  in  doing  that,  the  author  had 
somewhat  over-valued  his  liabilities.  Annuities  Avere  so  easy  to 
classify  and  could  be  valued  so  readily  that  there  seemed  no  reason 
Avhy  they  should  not  be  divided  up  accurately  into  years  0,  1,  2,  3,  i,  5 
and  upwards  ;  but  as  Mr.  Rietschel  had  already  said  there  was  a 
method  of  arri\-ing  practically  at  the  same  result,  even  without 
going  to  the  trouble  of  dividing  them  up  quite  so  minutely. 

He  had  made  a  trial  of  the  method  on  a  lai'ge  annuity  business 
Avhich  came  before  him,  and  he  found  that  by  valuing  by  the 
Crovernment  Tallies,  using,  throughout,  annuities  as  at  the  moment 
of  entry,  he  obtained  practically  the  same  result  as  though  he 
valued  on  the  British  Offices'  Annuities,  making  allowance  for  each 
year  of  selection  up  to  the  fifth.  For  females,  the  liability  by  the 
two  methods  agreed  exactly,  whilst  for  the  males  the  liability  by 
the  Government  Tables,  all  select,  came  out  about  1  per-cent  in 
excess  of  the  British  Offices'.  It  occurred  to  him  that  that  might 
enable  any  company  which  had  a  large  amount  of  annuity  business 
on  its  liooks  to  pass  from  the  Government  Annuity  basis  to  the 
British  Offices'  basis,  if  it  thought  fit,  by  a  series  of  steps,  by  valuing 
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back  gradually  at  each  period  the  lives  as  one  year  nearer  the 
period  of  selection,  ultimately  getting  back  to  a  valuation,  all  select, 
which,  as  stated,  Avould  correspond  to  one  by  the  British'  Offices 
Tables,  and  so  forming  a  series  of  stepyjing  stones  to  get  over  the 
difficulty  of  ha\'ing  a  large  addition  to  the  liability  at  any  one 
period  of  time. 

Another  point  was  with  regard  to  Mr.  Oakley's  reference  to  the 
valuation  of  joint  and  survivor  annuities.  The  author  dismissed 
the  subject  rather  briefly,  by  impljdng  that  it  was  necessary  to 
make  an  individual  valuation.  In  the  case  of  joint  and  surAavor 
annuities,  those  who  had  to  deal  with  any  large  figures  knew  that 
they  had  of  late  been  increasingly  popular,  and  therefore  it  behoved 
them  to  look  into  the  matter  to  see  if  it  were  not  possible  to  shorten 
the  valuation.  He  found  that  it  was  possible,  by  a  simple  method, 
to  get  a  very  close  approximation  to  the  correct  liability.  Taking 
either  the  Government  1883,  or  the  British  Offices',  Table,  by 
deducting  two-and-a-half  years  off  the  age  of  female  lives  the  female 
lives  could  be  treated  as  male.  Further,  although  it  was  not  strictly 
accurate  in  theory,  equivalent  equal  ages  could  be  taken  as  though 
Makeham's  law  held.  When  treated  in  this  way  it  would  be  found 
that  the  valuation  obtained  Avould  be  very  close  indeed  to  an 
individual  valuation.  The  resultant  equivalent  equal  ages  were 
practically  the  same  under  both  tables,  Government  and  British 
Offices'.  It  seemed  to  him  that  by  this  means  a  great  deal  of  labour 
was  saved  in  valuing  joint  and  survivor  annuities. 

Mr  E.  H.  brown  said  that  Mr.  Rietschel  had  already 
referred  to  a  short  method  of  valuation  by  Select  Tables, 
but  this  method  would  probably  be  recognized  as  an  adaptation  of 
Mr.  Ackland's  method,  published  in  vol.  xl  of  the  Journal.  He 
thought  it  might  perhaps  interest  the  Institute  to  hear  that  he  had 
tested  that  method  as  applied  to  the  valuation  of  annuities.  He 
found  that  by  constructing  a  table  of  weights  with  a  ratio  of  l-Oi 
and  applying  it  as  explained  by  Mr.  Ackland,  remarkably  accurate 
results  could  be  obtained.  He  had  tested  it  by  valuing  a  large 
number  of  annuities  ;  in  the  case  of  male  lives,  the  error  was 
positive  and  amounted  to  -008  per-cent;  in  the  female  lives,  it  was 
negative,  amounting  to  -014  per-cent,  and  combining  male  and 
female  lives,  the  error  was  only  '005  per-cent.  Making  use  of  the 
Model  Office,  given  by  Mr.  Oakley,  he  distributed  the  new  business 
of  40  per-cent  over  durations  0  to  4  in  the  proportion  of  9,  8-5, 
8,  7-5  and  7  per-cent  respectively,  and,  employing  Mr.  Ackland's 
method  of  valuation,  he  found  that  the  ratio  of  the  Select  and 
Non-Select  British  Offices'  Aiuiuities  to  the  Government  Annuities 
1883,  given  in  Table  VII,  should  be  102-4  instead  of  103'2,  and 
similarly  the  ratio  for  female  lives  would  be  reduced  from  103-9  to 
103-1  ;  and  the  males,  which  he  regretted  the  author  had  not 
included  in  that  table,  would  be  reduced  from  101-8  to  100-9. 

Mr.  E.  E.  tilt  said  that  he  did  not,  however,  altogether  agiee 
with  Mr.  Oakley  in  his  observation  that  the  annuity  figures  sank  into 
insignificance  as  compared  with  the  figures  of  insurance  business.    He 
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would  like  to  take  as  the  text  of  his  present  comments  "  Selection 
exercised  against  the  office,  according  to  the  variation  in  the  rates  of 
interest  available  from  good  investments."  He  believed  that  this 
selection  not  only  afiected  the  profit  or  loss  from  interest  receipts,  but 
it  involved  a  considerable  risk  of  loss  of  capital.  He  thought  that 
the  figures  of  Table  I  showed  clearly  that,  when  stocks  were  high  and 
the  return  consequently  small,  there  was  a  greater  flow  of  business 
to  the  office  than  when  stocks  were  cheap.  People  who  could  eke 
out  a  small  income,  representing  4  or  4^^-  per-cent  on  their  invest- 
ments, found  it  necessary  to  sink  the  whole  or  part  of  their  capital 
in  annuities,  when  the  return  on  their  investments  was  only 
3  per-cent.  It  was  well  known  that  there  was  a  rapid  rise  in  stocks 
between  1894  and  1897,  after  which  i^rices  were  stationary  for  a  year 
or  two,  and  then  rapidly  fell.  In  1895  and  1896  the  largest  aggregate 
amounts  were  received,  and  they  fell  away  as  prices  dropped  back. 
In  the  quinquennium  1895  to  1900  the  companies  received  about 
11  millions,  whilst  in  the  next  quinquennium  they  received 
9  millions,  that  being  a  period  when  a  larger  return  could  be 
obtained  from  the  Stock  Exchange. 

He  did  not  think  that  Mr.  Oakley's  figures  fully  showed  the 
effect,  because  there  were  more  competitors  in  the  field  for  annuity 
business  in  the  latter  part  of  the  period  than  at  the  commencement. 
Presumably,  with  more  offices  seeking  business,  more  annuities 
would  be  granted  (other  things  being  equal).  Taking  the  figures  of 
the  six  offices  that  paid  more  than  £50,000  each  in  annuities  in 
1896,  he  found  out  that  they  received  in  that  year  more  than 
£1,000,000  consideration  money;  ten  years  later  (in  1906)  they 
received  about  two-thirds  of  that  sum.  This  was  not  because  they 
had  ceased  to  compete.  In  four  cases  out  of  the  six  the  present 
rates  were  above  the  author's  suggested  rates,  and  above  the  average 
office  rates.  One  of  the  other  two  offices  received  a  larger  amount 
in  1906  than  in  1896.  He  thought  that  it  might  be  taken  that,  if 
there  had  not  been  increased  competition  for  business,  the  drop  in 
the  amounts  would  have  been  more  than  was  shown  in  the  table. 
Allowance  must  also  be  made  for  increase  in  the  population  and  in  the 
funds  of  the  nation.  With  regard  to  the  Government  Annuities, 
some  figures  given  by  Mr.  Oakley  showed  that  the  amount  now 
paid  annually  by  the  Government  was  about  17  times  the  amount 
of  the  annuities  they  granted  last  year,  he  inferred  from  this  that 
there  had  been  a  considerable  drop  in  Government  business,  because 
the  average  life  of  annuities  was  certainly  not  17  years.  He  thought 
he  had  shown  that  annuity  business  increased  when  stocks  were 
high.  It  would  l)e  well  to  consider  how  the  companies  invested  the 
money  thus  paid  to  them. 

In  the  last  session  of  the  Institute  an  interesting  paper  was 
read  by  Mr.  Newman  on  the  '  Investments  of  Insurance  Offices  ", 
{J. I. A.  vol.  xlii,  p.  294)  which  contained  a  table  giving  an  analysis 
of  the  assets  of  British  life  offices,  year  by  year.  In  1895  the  assets 
were  226  millions,  of  which  134  millions  were  represented  by  loans, 
agents'  balances  and  cash ;  that  is  to  say,  investments  which  involved 
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covenants  to  pay  the  caijital  value  in  cash  at  some  time  or  another. 
The  balance  (92  millions)  was  invested  in  stocks  and  shares,  lanfl, 
houses  and  reversions — securities  which  (except  some  redeemable 
debentures)  did  not  represent  covenants  to  pay  the  capital  in  cash. 
Money  invested  in  these  securities  represented  rights  to  income 
only,  and  the  future  cash  Aalues  of  these  rights  was  not  kno^m.  In 
1900  (five  years  later)  the  total  assets  had  increased  by  52  millions, 
but  loans,  agents'  balances  and  cash  had  diminished  by  two  millions, 
so  that  stocks,  land,  &:q.,  had  increased  by  54  millions.  Xow 
between  1895  and  1900,  there  was  a  Aery  large  increase  in  the 
annuity  funds,  and  it  was  a  fair  inference  that  a  large  ix)rtion  of 
the  annuity  considerations  was  invested  in  the  purchase  of  rights 
to  income — a  commodity  which  fluctuated  in  value  from  day  to  day. 
AMiat  was  the  nature  of  annuity  lousiness  ?  Stripped  of  its  trappings, 
it  was  simply  a  contract  to  return  the  cash  by  instalments  over  a 
short  period  of  years  with  interest  on  the  outstanding  balance.  He 
had  shown  that  during  the  quinquennium  1895-1900  the  money  was 
imested  in  a  way  which  did  not  involve  a  return  of  the  cash.  If  it 
were  permissible  to  count  on  a  continuously  level  flow  of  annuity 
business  into  an  office,  it  might  be  argued  that  over  a  long  period  any 
loss  on  investments  would  probably  equal  the  profit,  and  that 
therefore  the  business  might  be  transacted,  and  the  cash  invested  in 
stocks.  Nevertheless,  there  was  a  risk  that  the  depreciation  would 
exceed  any  increase  in  value,  and  wherever  there  was  a  risk  in 
assurance  business,  a  premium  should  be  charged. 

The  imix)rtant  ix)int,  however,  to  which  he  desired  to  call 
attention  was  the  fact  that  the  office  had  an  excess  of  money  to 
invest  just  when  stocks  were  high,  and  investments  representing 
fixed  amounts  of  cash  were  probably  exhausted.  That  seemed  to 
him  a  grave  objection  to  annuity  business  at  fixed  rates,  and  he  did 
not  see  how  it  was  to  be  easily  overcome.  The  Government 
lirorided  for  alterations  in  the  rate  of  interest  by  the  automatic 
way  in  which  the  annuity  price  was  made  to  depend  on  the  price  of 
Consols,  but  the  GoAernment  system  did  not  appear  to  compensate 
for  the  risk  of  loss  of  capital.  They  might  turn  cash  into  Consols 
at  112  and  subsequently  return  the  cash  by  turning  Consols  into 
ca.sh  at  85. 

The  remedy  appeared  to  be  to  alter  the  terms  i)eriodically.  If 
this  could  not  be  done,  it  seemed  to  him  that  Mr.  Oakley's  pjroposed 
rates  were  not  sufficient,  taking  into  account  the  risk  of  loss  of 
capital.  The  author  gave,  in  Tables  III,  IV  and  V,  a  summaiy  of 
consecutive  Aaluations  of  a  group  of  twelve  offices,  which  published 
separate  annuity  accounts.  The  depreciation  shown  in  these 
Aaluations,  £45,000  or  so  in  twenty  years,  on  funds  which  had  grown 
rapidly  to  £11,000,000,  seemed  ridiculously  small,  and  he  was 
afraid  that  he  could  place  no  reliance  on  the  figures.  The  fact  was 
that,  although  these  companies  kept  separate  annuity  revenue 
accounts,  they  did  not  keep  separate  assets  for  the  annuity  funds. 
He  had  looked  through  several  Blue-Books,  and  had  found  one 
office    only  that  had  a  separate   investment   of  assets  against  its 
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annuity  liabilities.  The  other  companies  mixed  their  annuity  and 
life  assurance  assets,  and  he  believed  that  in  this  way  the  true 
depreciation  of  the  annuity  fund  was  concealed.  It  seemed  to  him 
that  the  effect  might  be  illustrated  as  follows  : — An  otHce,  Avheu 
Consols  were  at  100,  valued  its  holding  at  90.  The  same  day  that 
it  paid  a  claim  on  its  life  fund  of  £1,000  it  received  an  ainuiity 
consideration  of  £1,000  :  thereby  it  was  enabled  to  retain  its 
Consols,  and,  in  effect,  the  annuity  consideration  of  £1,000  was 
represented  as  haA"ing  been  invested  in  Consols  at  90.  An  arrange- 
ment of  this  kind  Avas  not  sound  finance.  The  annuity  consideration 
Avas  in  reality  invested  at  100. 

He  thought  that  if  the  companies'  business  had  lieen  confined  to 
annuities — which  meant  that  the  annuity  considerations  Avould  have 
been  the  only  moneys  availal^le  for  investment — that  the  dei>reciation 
shown,  considering  the  large  amounts  invested  between  1895  and 
1900,  would  have  been  much  greater.  Whilst  maldng  these 
criticisms  he  was  well  aware  that  the  modern  tendency  was  to 
combine  various  businesses  under  one  roof  ;  and  managerial  policy 
might  require  the  inclusion  of  annuity  tables  in  the  office  prospectus. 

The  PEESIDEXT,  in  proposing  a  vote  of  thanks  to  Mr.  Oakley 
for  his  admirable  paper,  said  it  was  not  often  that  the  first  essay  read 
by  a  contributor  gave  rise  to  so  interesting  a  discussion.  The  author 
had  dealt  very  thoroughly  Avith  the  subject,  and  put  a  good  deal  of 
work  into  his  communication,  both  in  connection  Avith  the  numerous 
tables  and  the  A*ery  valuable  statistics  he  had  given.  The  conclusions 
also  Avere  very  important,  one  of  the  most  significant  being 
perhaps  AA-hat  might  be  termed  the  main  conclusion,  namely,  that 
for  the  last  tAventy  years  the  offices  granting  annuity  contracts  had 
practically  been  carrjdng  on  that  business  at  cost  price,  or,  at  all 
events,  whatCA'er  profit  they  had  made  had  been  profit  arising  out  of 
the  difference  betAveen  the  rates  of  interest  earned  and  those 
assumed,  and  the  AA-hole  of  that  profit  had  been  absorbed  in  bringing 
up  their  reserA'es  to  a  proper  figure.  Looking  at  the  table  in 
paragraph  7,  a  table  AA-hich  he  thought  Avas  taken  from  a  paper  by 
Mr.  Kyan,  and  obserA-ing  the  basis  of  valuation  adopted  by  offices 
in  1880,  it  Avould  be  seen  on  the  aa-IioIc  Iioav  inadequate  they  Avere, 
as  compared  Avith  the  present  ideas  of  Avhat  proper  annuity  reserves 
should  be,  and  yet  that  very  date,  1880,  practically  represented 
about  the  aA'erage  date  of  the  British  Offices'  Annuity  Experience. 
AVhen  it  Avas  remembered  also  that  Avhile  those  reserA'es  Avere  being- 
made  the  offices  Avere  actually  experiencing  the  mortality  as  shown 
liy  the  British  Offices'  Tables,  it  revealed  hoAv  inadeciuate  the 
reserA'es  Avere  and  also  shoA\-ed  that,  practically  speaking,  the 
Government  Annuity  Tables  of  1883  Avere  really  obsolete  the 
moment  they  AA-ere  brought  out. 

Mr.  Oakley,  and  one  or  tAvo  members  in  the  discussion,  had 
referred  to  the  question  of  GoA-ernment  annuity  business,  and  that 
Avas  connected  with  another  very  important  conclusion  to  be  draAvn 
from  the  paper,  a  conclusion  Avhich  he  supposed  had  been  in  the 
minds  of  everyone  in  a  A'agiie  sort  of  Avay  for  many  years  past — the 
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impossibility  that  the  Government  could  be  really  carrying  on  its 
annuity  business  at  a  profit,  considering  the  experience  that  had 
been  brought  to  light  in  recent  years  as  to  the  real  mortality  of 
annuitants.  No  reason  could  be  seen  why  there  should  be  the 
extraordinary  distinction  between  Government  annuitants  and 
annuitants  who  patronized  the  life  assurance  offices,  neither  was 
there  any  reason  why  the  Government  should  persist,  in  the  light 
of  more  recent  experience,  in  carrying  on  their  business  at  what 
must  be  manifestly  a  loss.  It  could  only  be  hoped  that  fresh 
A'entilation  of  the  subject  might  bring  the  matter  once  more  forcibly 
to  the  notice  of  those  in  authority,  and  that  before  A'ery  long  they 
Avould  look  into  it  and  discontinue  what  must  be  more  or  less  a 
drain  on  the  national  resources. 

There  were  one  or  two  interesting  points  raised  in  the  discussion. 
Mr.  Rietschel  had  referred  to  the  question  of  limitation  of  risk  in 
respect  of  annuity  business,  and  students  would  find  a  very  valual)le 
paper  by  Dr.  Bremiker  in  vol.  x^^  of  the  Journal  which  dealt 
with  that  and  some  kindred  questions.  Although  that  paper  had 
been  written  a  great  number  of  years  ago,  he  thought  it  would  still 
repay  the  study  of  anyone  interested  in  the  subject.  Another  point 
was  raised  by  Mr.  Tilt,  a  more  practical  question,  namely,  the 
selection  against  the  office  which  took  place  when  the  rate  of 
interest  was  extremely  low  and  the  price  of  securities  high.  It 
seemed  to  him  that  Mr.  Tilt  had  shown  that  it  was  extremely  probable 
that  such  selection  by  aniuiitants  had  an  adverse  effect  in  the  long 
run  on  the  profits  of  annuity  transactions,  and  that  was  another 
reason  why  annuity  business  should  not  be  done  on  the  very  small 
margin  of  loading  which  was  usually  thought  sufficient  for  that  class 
of  business.  In  the  case  of  insurance,  even  non-profit  insurance,  there 
were  numerous  sources  of  profit  to  fall  back  upon,  if  the  assumptions 
as  to  interest,  mortality,  and  so  on,  were  erroneous ;  whereas, 
in  the  annuity  business,  if  the  assumption  as  to  mortality  were 
erroneous,  there  Avas  only  the  interest  profit  to  fall  back  upon. 
Quite  a  large  margin  of  interest  was  required  to  make  up  for  the 
difference  in  the  mortality.  Therefore,  he  thought,  as  insurance 
premiums  were  loaded  comparatively  heavily  to  secure  against  loss 
and  to  provide  the  company  Avith  a  profit,  the  offices  should  not  be 
content  with  loading  their  annuity  premiums  with  a  mere  nominal 
loading  to  cover  the  commission,  and  rest  there.  There  was  a 
further  important  considerati(jn,  that,  as  far  as  might  be  known, 
the  British  Offices'  Annuity  Experience  might  already  be  somewhat 
out  of  date.  It  was  fifteen  years  since  the  Annuity  Experience 
closed  in  1893  and  actuaries  were  quite  in  the  dark  as  to  what  the 
result  of  a  more  modern  experience  might  be.  That  seemed  to  him 
to  be  anothei-  reason  for  proiiding  against  the  contingencies  of  still 
further  falls  in  the  rate  of  mortality,  and  securing  against  loss  on 
that  class  of  business  by  putting  on  a  fairly  substantial  loading. 

The  vote  of  thanks  was  carried  unanimously. 

Mr.  H.  J.  P.  OAKLEY,  in  reply,  said  that  he  had  been  very 
interested   in  the  remarks  of  Mr.    Rietschel  and  Mr.   Brown,   in 
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regard  to  a  short  method  of  giving  effect  to  selection.  That  point 
crossed  his  own  mind  also  when  preparing  the  paper,  but  he  had  in 
A"iew  the  fact,  which  the  President  had  just  mentioned,  that  it  was 
possible  that  the  British  Offices'  Tables  might  even  at  present  be 
slightly  out  of  date,  and  he  thought  it  was  preferable  to  value  the 
annuities  by  assuming  those  who  had  entered  dui'ing  the  last  five 
years  as  "  select  at  entry."  With  regard  to  Mr.  Rusher's  remarks 
as  to  the  arbitrary  assumption  between  select  and  non-select 
portions  of  the  business,  that  arbitrary  assumption  was  made 
only  in  respect  of  Mr.  Rj-an's  Model  Office,  in  which  no  figures 
were  given  showing  how  the  annuitants  entered.  In  paragraphs  27 
and  28,  which  related  to  an  actual  experience,  the  valuations  were 
made  in  accordance  with  fact,  taking  the  annuitants  as  they  entered, 
and  allowing  for  the  period  elapsed.  Reference  had  been  made  to 
the  suggested  rates  not  being  yet  sufficiently  stringent  to  jield  a 
profit.  He  put  those  forward  as  maximum  rates,  suggesting  that 
no  higher  rates  should  be  given  to  the  public  than  those  shown. 
He  was  almost  in  accord  with  the  speakers  in  thinking  that  a  rate 
of  interest  of  3  per-cent  should  not  be  exceeded  in  the  calculation. 
Mr.  Tilt  had  referred  to  the  investigation  into  the  accounts  of 
twelve  companies,  and  in  that  connection  he  was  very  glad  the 
offices  had  not  adopted  Mr.  Hewat's  \\q\\  of  forming  only  one  fund, 
because  it  would  not  have  enabled  him  to  see  how  the  offices  had 
been  working.  He  could  hardly  agree  with  Mr.  Tilt  that  no 
separate  assets  had  been  kept.  As  there  had  been  no  bonuses  to 
give  or  profits  to  di%'ide,  the  ofiices  had  not  'nTitten  down  their 
investments,  and  that  was  the  reason  M'hy  no  depreciation  had 
been  shown.  They  had,  doubtless,  been  hoping  for  better  times. 
Perhaps,  Avheu  another  five  years  had  passed  from  the  dates  Avhen 
the  last  respective  accounts  had  been  analyzed,  it  might  be  seen 
that  the  offices  had  written  oft  a  certain  amount  for  depreciation. 
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interest  of  a        1  RE  case  of  Griffiths  V.  Fleming  [1909]  1  K.B.805, 

husband  in  the  ,.,■,,  i         ^,  X    .  ^      ■  i 

ufeofhiswife.  i-eceutlv  decided  by  the  Court  of  Appeal,  is  concerned 
with  the  interest  of  a  husband  in  the  life  of  his  wife,  and  is  one 
of  the  most  important  cases  dealing:  with  the  subject  of  insurable 
interest  decided  in  recent  years.  The  facts  of  the  case  were  given 
in  these  Notes  when  the  proceedings  in  the  High  Court  were 
reported  {J. I. A.,  xlii,  479),  but  it  will  be  convenient  to  recapitulate 
them   briefly.     The   plaintiff  and  his  wife  effected  a  joint  life 
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assurance  for  £500  with  the  United  Kingdom  Temperance  and 
General  Provident  Institution,  of  which  the  defendants  are  the 
trustees,  the  policy  bearing  date  8  October  1907.  The  policy,  as 
usual,  was  payable  to  the  survivor.  Each  of  the  assured  signed 
an  ordinary  proposal,  the  only  variation  being  that  in  answer  to 
the  question  as  to  the  amount  of  the  assurance,  each  indicated 
the  table  under  which  the  assurance  was  being  effected,  and 
stated  that  it  was  to  be  for  £500,  jointly  with  the  other  assured. 
Shortly  after  the  granting  of  the  policy  the  female  assured 
committed  suicide.  The  assurance  company  contested  the  claim, 
inter  alia,  on  the  ground  that  the  male  assured  had  no  insurable 
interest  in  the  life  of  his  wife,  and,  the  other  pleas  failing,  this 
became  the  sole  issue.  The  case  came  before  Pickford,  J.,  who 
held  that,  as  the  wife  had  rendered  certain  services  to  her 
husband,  and  as,  by  reason  of  her  death,  he  had  been 
compelled  to  hire  someone  to  perform  those  services,  he  had 
such  an  insurable  interest  in  her  life  as  would  support  the  policv. 
He  therefore  gave  judgment  for  the  plaintiff.  The  defendants 
appealed  against  this  decision,  but  the  Court  of  Appeal  upheld 
it,  though  on  different  grounds.  In  delivering  a  considered 
judgment,  Vavighan  AVilliams,  L.J.,  said :  "  I  think  it  was 
"  unnecessary  to  go  into  evidence  to  show  a  pecuniary  interest 
"  in  the  husband,  as  was  done  before  the  learned  judge  at  the 
"  trial.  I  agree  with  his  ultimate  decision,  but  on  the  ground 
"  that  the  husband  is  to  be  presumed  to  have  an  interest  in  the 
"  wife's  life  in  such  a  sense  that  it  is  unnecessary  to  give 
"  affirmative  evidence  as  to  the  existence  of  an  interest." 
Kennedy,  L.J.,  did  not  deliver  a  separate  judgment,  but  read 
the  judgment  of  Farwell,  L.J.,  with  which  he  expressed  his 
entire  concurrence.  In  the  course  of  that  judgment,  Farwell,  L.J., 
said :  "  I  have  come  to  the  conclusion  that  the  decision  of 
"  Pickford,  J.,  can  be  supported  on  a  broader  ground,  and  I 
"  desire  to  rest  my  judgment  on  it,  namely,  that  a  husband  has, 
''  as  such,  an  insurable  interest  in  his  wife's  life.  The  contrary 
"  appears  to  be  stated  in  some  of  the  text-books,  but  the 
"  proposition  is  aflBrmed  in  Bullen  and  Leake,  2nd  edition,  p.  161 
"  (6th  edition,  p.  205).  The  learned  authors  say  :  '  The  interest 
"  '  in  this  statute  means,  in  general,  pecuniary  interest  .  .  .  But 
"  '  a  wife  may  insure  her  husband's  life,  and  the  husband  his 
"  '  wife's.'  "  After  pointing  out  that  the  Gambling  Act  applied 
in  its  terms  to  an  assurance  affected  by  a  man  on  his  own  life,  he 
went  on  to  say  :  ''  Every  man  is  presumed  to  have  an  interest  in 
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"  his  own  life  .  .  .  But  this  must  be  on  the  ground  that  an 
"  insurance  by  a  man  on  his  own  life  is  not  within  the  mischief 
"  of  the  Act  .  .  .  Lord  Kenyon  went  a  step  further,  and  held  that 
"  a  wife,  as  such,  has  an  insurable  interest  in  her  husband's  life, 
"  and  he  refused  to  allow  evidence  to  be  given  by  her  that  her 
*'  late  husband  was  entitled  to  a  life  interest  of  large  amount  .  .  . 
'^  In  my  opinion  Lord  Kenyon  excluded  the  evidence  on  the  same 
"  grounds  on  which  evidence  of  insurable  interest  in  the  insurer 
"  for  his  own  benefit  would  be  excluded,  namely,  that  the  case 
"  was  not  within  the  mischief  of  the  Act.  If  this  be  so,  it 
"  follows,  in  my  opinion,  that  the  same  principle  must  be  applied 
*'  to  the  insufance  by  the  husband  of  the  wife's  life ;  a  husband 
"  is  no  more  likely  to  indulge  in  ^mischievous  gaming'  on  his 
''  wife's  life  than  a  wife  on  her  husband's.  It  is  not  a  question 
"  of  property  at  all ;  it  is  that  for  this  purpose  husband  and 
"  wife  stand  on  the  same  footing,  and  that  the  ruling  of 
"  Lord  Kenyon  a  century  ago  in  favour  of  the  wife's  claim 
''  ought  now  to  be  applied  in  favour  of  the  husband's." 

It    may    also    be    pointed    out    that    Farwell    and 

Joint-life  policy  ''  ' 

rsTwo\et5l*iS?nt  Kennedy,  L.JJ.,  Mere  prepared  to  hold  that  a  policy 
assurances.         •  ^^  ^.j^-^  ^^^^^  could  bc  regarded  ''  as  an  assurance  by 

'^  the  wife  on  her  own  life  expressed  to  be  for  the  benefit  of  her 
'^  husband  contingently  on  his  surviving  her,  and  by  the  husband 
"  on  his  own  life  for  the  benefit  of  his  wife  contingently  on  her 
"surviving  him",  within  the  meaning  of  section  11  of  the 
Married  Women's  Property  Act,  1882. 


The   case    of   Holland  v.  Manchester    and   Liverpool 

Banker's  pass-  ■' 

orstaTeo?"'""  District  Banking  Company,  Limited  [1909]  25 
account.  T.L.U.,  386,  cauiB  before  Lord  Alverstone,  C. J.,  at  the 

Manchester  Assizes  in  February  last,  and  deals  with  an  interesting 
point  respecting  the  duty  of  a  bank  to  honour  its  customers' 
cheques.  The  plaintiff,  who  had  an  account  with  the  defendants, 
after  examining  his  pass-book  and  finding  a  balance  of 
£70.  17*.  9d.  entered  there  in  his  favour,  drew  a  cheque  for 
£67.  lis.  in  favour  of  a  firm  to  whom  he  owed  a  trade  debt. 
The  latter  presented  the  cheque,  which  was  dishonoured  Avithout 
any  communication  being  made  to  the  plaintiff.  As  a  matter  of 
fact,  the  real  amount  of  the  plaintiff's  balance  at  the  bank  at  the 
time  was  £60.  15s.  9d.,  but  one  of  the  defendants'  clerks  had 
entered  to  his  credit   a  sum   of   £10.  2^.  twice  over,  with  the 
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result  that  from  the  pass-book  he  appeared  to  be  in  credit  to  the 
amount  of  £70.  17 s.  9d.  The  plaintiff  having  suffered  damage 
by  reason  of  his  cheque  being  dishonoured,  brought  an  action 
against  the  bank,  and  judgment  was  given  in  his  favour  for 
£'100.  Lord  Alverstone,  C.J.,  in  the  course  of  his  judgment, 
said  that  "  The  effect  of  a  pass-book  entry  did  not  seem  to  have 
"  been  clearly  decided  in  the  Courts,  but  he  considered  that, 
"  whilst  the  bank  in  this  case  were  entitled  to  have  any  wrong 
"  entry  ultimately  corrected,  until  the  correction  was  made  the 
*'  customer  had  the  right  to  act  upon  the  bank's  statements 
''  in  the  pass-book,  and  to  receive  them  as  statements  by  the 
''  bank  that  there  was  so  much  money  to  his  credit.  The 
^'  pass-book  in  all  such  cases,  although  subject  to  adjustment, 
"  was  prima  facie  evidence  against  the  bank  of  the  amount 
"  standing  to  the  credit  of  a  customer,  upon  which  that  customer, 
''  in  the  absence  of  negligence  or  fraud  on  his  part,  was  entitled 
''  to  rely." 


Right  to  snrpiM   The  case  of  Braithwaite  v.  Attorney  General  [19091  1 

fandii  of  Friendly  . 

Society.  cii.  510,  was  an  action  brought  by  the  trustees  of  a 

society  called  The  Benefit  Society  for  Girls  educated  at  the 
School  of  Industry,  Kendal,  and  duly  registered  under  the 
Friendly  Societies  Act,  1793,  to  ascertain  what  should  be  done 
with  the  funds  of  the  society,  it  having  practically  ceased  to 
exist.  The  society  consisted  of  honorary  members  and  benefited 
members.  The  funds  consisted  of  contributions  by  both  classes 
of  members,  but  only  benefited  members  could  receive  any 
benefit.  In  addition  to  certain  sick  benefits,  annuities  were 
granted  at  age  56,  of  amounts  increasing  at  certain  intervals 
with  the  age  of  the  annuitant.  The  society  was  carried  on  in 
accordance  with  the  rules  down  to  the  year  1845,  when  the 
School  of  Industry  ceased  to  exist.  After  that  date  no  new 
benefited  members  were  admitted,  and  the  society  was  carried 
on  for  the  benefit  of  the  members  enrolled  before  the  abolition  of 
the  school.  Subscriptions  continued  to  be  received  from  both 
classes  of  members,  and  at  the  date  of  the  action  the  funds 
amounted  to  £2,205.  85.  6</.,  apportioned  as  to  £1,901.  Is.  2rf. 
to  the  honorary  members'  fund,  and  as  to  £304.  7^.  Ad.  to  the 
benefited  members'  fund.  There  were  only  two  benefited 
members  of  the  society  surviving,  aged  respectively  85  and  68 
both  being  entitled  to  annuities.     Swinfen  Eady,  J.,  held  that  the 


346  Legal  Notes.  [July 

fund  contributed  by  tlie  honoraiy  members  was  not  the  subject  of 
a  charitable  trust,  and  therefore  declined  to  accept  the  contention 
of  the  Attorney  General  that  it  ought  now  to  be  applied  cy  pres. 
He  also  held  that  "  the  donors,  having  parted  once  for  all  with 
all  interest  in  the  sums  so  given  ",  there  was  no  resulting  trust  in 
their  favour,  and  they  had  no  claim  to  any  portion  of  the  fund. 
With  regard  to  the  contention  that  the  two  remaining  benefited 
members  of  the  society  were  entitled  to  the  whole  funds,  he  said  : 
•'  Their  only  right  is  under  their  contract  of  membership,  pursuant 
"  to  which  they  are  entitled  to  certain  annuities  out  of  the 
"  benefited  members'   funds,  but   not   to  the   surplus  of  those 

"  funds  after  satisfying  their  annuities The  entire 

"  beneficial  interest  has  been  exhausted  in  respect  of  each 
"  deceased  benefited  member,  and  when  the  annuities  to  the  two- 
"  surviving  members  cease  to  be  payable,  upon  their  respective 
"  deaths,  they  too  will  have  exhausted  all  their  beneficial  interest 
"  in  the  funds.  All  possible  claimants  to  the  fund  having  now 
"  been  disposed  of,  I  decide  that  the  surplus  belongs  to  the 
"  Crown  as  bona  vacantia." 


Three  revenue  cases  of  considerable  importance  have  been 
decided  recently,  and  although  so  far  as  the  actual  facts  of  each 
case  are  concerned,  they  have  no  connection  with  assurance 
matters,  it  has  been  deemed  advisable  to  notice  them  here,  as 
the  principles  laid  down  in  them  are  far-reaching  in  their  con- 
sequences, and  are  applicable  in  many  other  circumstances  than 
those  in  which  they  were  actually  applied  in  these  cases. 
Increase  of         Tlic  first  of  tliesc  is  tlic  casc  of  the  Attorney-General 

auttiorized 

Lmblutytoduty  V.  The  Anglo- Argentine  Tramways  Gompamj  Limited 
aithoughnot       j-^yQQ^  ^  j^^^  Q^^      jjg^.^  ^I^g  defendants,  who  were 

an  English  company,  were  registered  in  1887  with  a  capital  of 
£800,035.  In  July  1907  the  company  passed  a  resolution 
approving  a  provisional  agreement  for  the  acquisition  of  the 
vmdertaking  of  another  company,  and  authorizing  the  increase 
of  the  capital  by  an  amount  not  exceeding  £5,000,000.  In 
August  1907  the  directors,  acting  on  this  resolution,  increased 
the  capital  by  £200,000,  and  paid  duty  on  this  amount ;  and  in 
July  1908  the  capital  was  further  increased  by  £2,800,000, 
and  duty  was  paid  on  this  amount  also.  The  Inland  Revenue 
authorities  contended,  however,  that  they  were  entitled  to  duty 
on  the  whole  of  the  £5,000,000  authorized  in  July  1907,  whether 
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such  capital  was  actually  issued  or  not^  and  they  accordingly 
claimed  the  sum  of  £'1.2_,500  as  a  debt  due  to  the  Crown. 
Judgment  was  given  in  favour  of  this  contention,  and  in  deliver- 
ing it,  Channel],  J.,  said  :  "  The  question  seems  to  me  to  turn 
"on  the  meaning  of  the  words  '^ increase  of  registered  capital' 
"(Stamp  Act  1891,  section  112).  "What  is  that  which  is  to  be 
"increased  m  order  to  attract  the  duty  ?  It  seems  to  me  to  be 
"clear  that  it  is  the  maximum  limit  of  the  capital  which  the 
"  company  are  authorized  to  ask  from  the  public,  that  is  to  say, 
"  the  nominal  capital.  The  Act  contemplates  that  just  as  the 
"amount  of  the  original  nominal  capital  is  registered,  and  is, 
"therefore,  open  to  the  inspection  of  the  public,  so  also  anj' 
"increase  of  that  registered  capital  will  itself  be  registered  and 
"  open  to  public  inspection,  so  that  anyone  can,  by  looking  at 
"the  register,  see  at  once  what  is  the  maximum  amount  of 
"capital  which  the  company  are  authorized  to  raise.  Therefore, 
"  it  seems  to  me,  that  '  registered  capital '  means,  not  the  capital 
"  which  has  been  actually  issued,  but  the  authorized  capital,  that 
"is,  the  maximum  amount  of  capital  which  the  company  are 
"authorized  to  raise.  "When  that  capital  is  increased,  the 
"company  have  to  pay  ad  valorem  duty  on  the  increase." 


The  second  case  is  that  of  the  County  of  Durham 
agreement  Electrlcul  Poivcr  Distributiou  Company  v.   Commis- 

securmg  mim^^"^  ■*  •^ 

2i'^o'/e?r     sioners  of  Inland  Revenue  [1909]  1  K.B.,  737.     This 

term  of  years.  1        '^l  x'  j.      j.\ 

was  concerned  With  a  question  as  to  the  proper  stamp- 
ing of  an  agreement  entered  into  by  the  plaintiffs  with  a  customer, 
under  which  the  latter  was,  for  a  term  of  seven  years,  to  take 
from  the  plaintiffs  all  the  electric  current  required,  and  to  pay 
for  the  same  by  means  of  a  fixed  charge  of  £57.  10s.  per  quarter, 
and  in  addition,  a  sum  of  Id.  per  Board  of  Trade  unit,  together 
with  a  charge  of  10s.  per  quarter  as  rental  for  the  meter.  There 
Avas  also  a  proviso  under  which,  in  certain  circumstances,  the 
quarterly  payments  might  be  reduced,  but  in  no  case  was  the 
fixed  charge  to  be  less  than  £50  per  quarter.  On  this  agree- 
ment being  submitted  to  the  Inland  Kevenue  authorities  for 
stamping,  they  claimed  that  it  was  properly  described  as  an 
instrument  which  was  the  only,  or  principal,  or  primary  security 
for  sums  of  money  payable  at  stated  intervals,  and  claimed  dutv 
at  the  rate  of  2s.  6d.  per  £100  of  the  aggregate  amount  of  the 
minimum   quarterly   payments   for    seven   years.     The    plaintiffs 


348  Legal  Notes.  [July 

appealed  against  this  decision,  but  on  the  case  coming  before 
Channell,  J.,  he  upheld  the  contention  of  the  Crown.  In  the 
course  of  his  judgment,  he  said:  "I  have  a  strong  impression 
*'  that  such  a  document  as  this  was  not  one  which  the  Legislature 
*'  had  in  contemplation  when  they  enacted  the  clause  in  the 
*'  schedule  under  discussion.  I  cannot  help  thinking  that  it 
'^  was  put  in  for  the  purpose  of  taxing  instruments  of  a  totally 
"  different  character.  .  .  .  The  case  has  been  argued  upon  the 
'' footing  that  it  is  a  svipply  of  goods.  If  it  is,  my  decision  will 
"  have  a  very  curious  consequence,  for  it  will  involve  the  con- 
''  elusion  that  in  the  case  of  every  contract  in  writing  for  the 
"  sale  of  goods  which,  by  the  terms  of  the  contract,  are  to  be  paid 
"for,  not  in  one  lump  sum,  but  in  instalments  at  future,  stated 
"  times,  the  instrument  is  chargeable  with  an  ad  valorem  duty 
"  upon  the  price."  These  words  seem  to  indicate  that  the 
decision  is  applicable,  inter  alia,  to  hire-purchase  agreements. 


.  ^, .    ,  The  third  case  comes  from  Ireland,  and  is  that  of  The 

Liability  In  ' 

unsumped'"'      Attometj-General  v.  Ross  [1909]    2  I.E.  246.      This 

receipt  where  i     r  i        •    *  /?    j  i  tt'  •         j      "r»  i 

the  amonnt  has   was  au  appeal  irom  a  decision  oi  the  King  s  x>ench 

already  been  ....  .  . 

duf"stam°ed  Divisiou  relating  to  the  stamping  of  a  receipt,  and 
receipt.  arosc  iu  the  following  circumstances  :  The  defendant's 

father  was  the  owner  of  certain  premises  which  he  let  to  one 
Nolan,  and  he  also  supplied  him  with  milk,  butter  and  vege- 
tables. Each  month  the  defendant  sent  in  an  account  to  Nolan, 
including  in  it  both  rent  and  money  due  for  goods  supplied, 
and  a  duly  stamped  composite  receipt  was  given  for  the 
combined  amount.  The  defendant,  at  the  same  time,  gave  Nolan 
a  formal  receipt  for  the  rent  alone,  but  this  was  unstamped. 
There  were  eight  of  these  receipts,  and  an  action  was  brought  by 
the  Crown  to  recover  eight  penalties,  of  £10  each,  in  respect  of 
them,  on  the  ground  that  they  should  have  been  duly  stamped 
as  receipts.  The  King^s  Bench  Division  found  in  favour  of  the 
defendant  on  the  ground  that  the  composite  receipts  were  duly 
stamped,  and  that,  in  the  circumstances,  the  documents  relating 
to  the  rent  alone,  "  although  on  their  face  ])urporting  to  be 
receipts,  vi^ere  not  ...  in  truth  and  fact,  receipts."  The  Crown 
appealed  from  this  decision,  and  the  Court  of  Appeal  allowed 
the  appeal.  In  giving  judgment  in  favour  of  the  Crown, 
FitzGibbon,  L.J.,  said  :  "  The  real  question  is  whether  each  of 
''the  unstamped  rent  receipts  was  a  document  which  came  within 
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"the  statutory  description  of  a  receipt  which  required  a  stamp. 
•'What  it  was  must  be  decided  upou  the  document  itself,  and 
''by  its  own  purport,  contents  and  nature,  and  not  by  the 
"intention  of  the  party  who  signed  and  issued  it.  Assuming 
"  that  a  stamped  receipt  was  given  for  a  joint  sum  of  money 
"  which  included  the  amount  of  the  rent  for  which  the 
''  unstamped  receipt  was  given,  the  question  remains  whether  the 
^'  second  document  answers  the  description  in  tlie  Act  of 
"  Parliament.  If  so,  it  must  be  stamped.  .  .  •  There  may  often 
*'  be  two  papers  which,  together,  form  but  one  receipt,  or  one 
"document  may  identify  and  refer  to  another,  so  as  to  show  that 
"  one  only  is  the  real  voucher.  In  such  cases  two  stamps  will 
"not  be  necessary — e.g.,  where  a  stamped  receipt  is  put  in  a 
"covering  letter  which  acknowledges  the  payment  and  says  'I 
"  send  you  herewith  a  stamped  receipt.'  But  that  is  not  the  case 
"here,  and  as  the  printed  receipt  is  a  formal  and  complete 
'' quittance  for  the  debt,  a  penalty  has  been  incurred  by  its  not 
'' having  been  stamped,  notwithstanding  that  another  acknow- 
'Hedgment  of  the  same  with  other  money,  was  given  with  a 
"stamp  upon  it." 


The  case  of  Vavasseur  v.  Vavasseur  [1909] 
S'^ouci^s^     25    T.L.R.    250    is    of    some    interest,    dealing    as 

life  asaarance.        .  in-  •   i  ■  ^•    •  /> 

It  does  with  a  defective  title  to  certain  policies  or 
life  assurance.  The  action  was  brought  by  two  daughters  of 
one  James  Vavasseur  against  his  executor  to  recover  a  sum  of 
£26,000,  the  proceeds  of  certain  policies  of  assurance,  to  which 
they  alleged  they  were  entitled.  The  following  are  the  facts  of 
the  case,  as  stated  on  behalf  of  the  plaintiffs  :  Owing  to  increasing 
intiraiities,  the  father,  who  had  two  other  daughters  besides  the 
plaintiffs,  in  1900  requested  the  plaintiffs  to  manage  his  estate 
for  him  and  to  give  him  their  assistance  generally  in  the 
mauairement  of  his  affairs,  and  this  they  had  done,  one  of  them 
abandoning  a  professional  career  for  the  purpose.  In  1902, 
after  the  plaintiffs  had  undertaken  the  duties  in  question,  their 
father  told  them  that  in  consideration  for  their  services  they 
would  be  entitled  on  his  death  to  the  proceeds  of  certain  policies 
of  assurance  on  his  life ;  and  on  many  occasions  he  assured  them 
that  the  proceeds  of  the  policies  would  be  theirs,  and  told  them 
in  what  way  they  would  be  able  to  obtain  them  after  his  death. 
In  1897  the  father  made  a  will  in  which  no  mention  was  made 
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of  the  policies,  wliicli,  in  the  ordinary  course  of  events,  would 
become  part  of  the  residuary  estate  in  which  the  plaintiffs  and 
the  other  two  daughters  of  the  testator  were  to  participate. 
Three  weeks  before  he  died  the  father  called  the  plaintiffs  into 
his  room  and  pointed  out  to  them  that  their  sisters  were  married 
and  provided  for,  and  that  the  money  due  on  the  policies  at 
his  death  would  become  the  property  of  the  plaintiffs.  The 
testator  died  without  having  made  a  fresh  will,  and  the  question 
arose  as  to  whether  there  had  been  a  valid  gift  of  the  policies  to 
the  plaintiffs,  or  whether  they  formed  part  of  the  residuary 
estate.  Channell,  J.,  gave  judgment  in  favour  of  the  executor, 
and  in  doing  so,  said  that  it  was  quite  impossible  to  come  to  the 
conclusion  that  the  plaintiffs'  case  could  be  supported  on  any 
legal  ground.  After  commenting  on  the  absence  of  corroboration 
of  the  plaintiffs'  story  as  to  what  had  happened  between  their 
father  and  themselves,  and  pointing  out  that  in  the  circum- 
stances the  case  might  be  decided  against  them  on  that 
ground  alone,  he  went  on  to  say  that  "even  accepting  literally 
"  the  evidence  of  the  plaintiffs,  it  was  quite  clear  that  no  legal 
"  effect  could  be  given  to  the  testator's  words  ....  They 
"  did  not  constitute  a  declaration  of  trust,  but  were  merely  the 
"  expression  of  a  wish ;  and  when  to  that  was  added  the  fact 
"  that  the  wish  was  to  be  acted  upon  after  the  testator's  death, 
"  it  was  clear  that  all  they  amounted  to  was  a  verbal  will,  and  a 
"  verbal  will  could  not  be  given  effect  to."  He  also  held  that 
there  was  no  ground  for  the  suggestion  that  there  was  a  contract 
whereby  the  testator  promised  to  do  something  for  his  daughters 
in  consideration  of  their  doing:  somethinsr  for  him. 


menfexlrcyedj^  In  thc  casc  of  Ladij  Hood  of  Avalon  V.  JIackinnon 
prertousa^iSioint- ri9091    1    Ch.  476,  it  was   sought  to  set   aside  an 

ment.  '-  .    -^  ■- 

Rescisaion.  appointment  made  by  deed  poll,  on  the  ground  that 
it  had  been  made  in  entire  forgetfulness  of  a  previous  appoint- 
ment in  favour  of  the  same  person.  The  facts  of  the  case  were 
as  follows  :  Acting  under  a  power  contained  in  her  marriage 
settlement,  the  plaintiff"  and  her  husband  had,  in  April,  1888, 
executed  a  deed  poll  whereby  on  the  occasion  of  the  marriage  of 
their  elder  daughter,  the  defendant,  they  appointed  certain 
property  in  her  favour.  Later  on,  the  plaintiff,  after  the  death 
of  her  husband,  appointed  certain  shares  to  her  younger  daughter. 
In  August   1904-,  being  desirous  of  equalizing,  as  she   thought. 
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the  shares  of  her  two  daughters  in  the  trust  funds,  and  entirely- 
forgetting  the  original  appointment  made  in  1888  in  favour  of 
the  elder  daughter^  the  plaintiff  appointed  a  sum  of  £8,600  to  the 
defendant  absolutely.  On  the  facts  being  brought  to  her  notice, 
the  plaintiff  stated  that  she  had  no  recollection  whatever  of  the 
joint  deed  of  appointment  executed  in  April  1888  in  favour  of 
her  elder  daughter,  although  she  admitted  her  signature  to  the 
deed ;  and  she  sought  a  declaration  that  the  deed  poll  of  August 
1904  should  be  rescinded  and  set  aside.  An  order  to  this  effect 
was  made  by  the  Court,  and  in  delivering  judgment,  Eve,  J., 
after  stating  that  he  was  qviite  satisfied  that  the  later  appoint- 
ment in  favour  of  the  defendant  was  made  in  entire  forgetfulness 
of  the  earlier  appointment,  and  simply  for  the  purpose  of 
equalizing  the  shares  of  the  two  children,  said  :  "  The  question  is, 
"whether,  in  that  state  of  facts,  I  can,  consistently  with  the  law, 
"  say  that  such  a  mistake  on  the  part  of  the  appointor  entitles 
"her  to  have  the  deed  rescinded.  ...  I  feel  bound  to 
"  hold  .  .  ,  that  this  deed  which  it  is  sought  to  rescind, 
"  was  executed  by  Lady  Hood  under  a  mistake  brought  about  by 
"such  circumstances  as  entitle  her  to  the  relief  she  seeks. 
"  Accordingly,  I  make  an  order  that  the  deed  be  rescinded  and 
"  set  aside.'' 

The  case  of  Befuge  Assurance  Company  v.  Kettlewell 
representations    which  has  prcviouslv  bceu  referred  to  in  these  Notes 

by  agents.  .         . 

in  connection  with  its  appearance  before  the  Divisional 
Court  and  Court  of  Appeal  {J.I.A.,  xli,  574,  xlii,  401)  and  which 
is  concerned  with  the  liability  of  a  company  for  the  unauthorized 
representations  of  its  agents,  came  before  the  House  of  Lords  on 
appeal  on  5  March  1909  (25  T.L.R.,  395).  The  appeal  was 
dismissed  and  the  previous  decision  affirmed  without  comment. 
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English   Life   Table   No.    6. 

In  response  to  the  suggestion  made  by  the  writer  of  the 
re\'iew  of  the  "  Supplement  to  the  65th  Annual  Report  of  the 
Registrar-General  of  Births,  Deaths  and  Marriages  in  England  and 
Wales"  (J.I. A.,  xliii,  p.  230),  Mr.  Yyvyan  Mark  has  computed, 
and  kindly  placed  at  the  disposal  of  the  Institute,  the  appended 
Tables,  based  on  the  English  Life  Table  No.  6. 
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Mr.  Man-  has  furnished  the  following  statement,  as  to  the 
gi'aduation  of  the  mortality  tallies,  and  the  construction  of 
deduced  values  : — 

The  tables  are  given  for  male  lives  and  for  female  lives.  Mr.  George 
King's  graduated  values  of  q^^  were  adopted  in  forming  the  tables 
relating  to  male  lives — the  values  chosen  being  those  of  his 
"  construction  A  "  (see  J.I. A.,  xliii,  p.  150)  calculated  by  second 
differences.  The  same  method  of  graduation  was  used  in  forming 
the  graduated  values  of  q^  for  female  lives.  The  original  data 
relating  to  females  are  given  below.  The  figures  relating  to  age 
groups  75-85,  85-95  and  95  and  over,  were  kindly  furnished  by 
Dr.  Tatham,  while  the  others  were  extracted  from  p.  5  of  Part  I  of 
the  Supplement  to  the  65th  Annual  Report  of  the  Registrar-General. 


Data, 

English  Life  TabU  No.  6  (Females) 

Ages 

Interval 

Mean  Population 

Deaths  in  10  years 

1 

Total, 

Total, 

X 

'ii 

In  interval 

cc  and  over 

In  interval 

X  and  over 

T     — 

T;. 

l..n 

Ix 

0-  5 

5 

1,822,307 

15,810,281 

962,127 

2,710,149 

5-10 

5 

1,724,889 

13,987,974 

75,381 

1,748,022 

10-15 

5 

1,640,975 

12,263,085 

42,110 

l,672,6il 

15-20 

5 

1,557,124 

10,622,110 

57,075 

1,630,531 

20-25 

5 

1,514,357 

9,064,986 

67,560 

1,573,456 

25-35 

10 

2,510,866 

7,550,629 

152,699 

1,505,896 

35-45 

10 

1,877,703 

5,039,763 

180,127 

1,353,197 

45-55 

10 

1,398,218 

3,162,060 

206,111 

1,173,070 

55-65 

10 

955,602 

1,763,842 

271,758 

966,959 

65-75 

10 

569,834 

808,240 

346,021 

695,201 

75-85 

10 

209,491 

238,406 

273,591 

349,180 

85-95 

10 

27,952 

28,915 

73,134 

75,589 

95  &  over 

963 

963 

2,455 

2,455 

The  method  of  graduation  supplies  values  of  q^  from  age  17  to 
age  97  inclusive  and,  in  addition,  values  of  q^  for  ages  12  and  102. 
The  values  of  qx  for  ages  up  to  105  and  down  to  5  were 
obtained  by  finite  differences.  In  order  to  carry  the  tables 
liack  to  age  0  the  values  of  qx  for  ages  0  to  4  inclusive,  given 
in  the  tables  of  the  Registrar-General,  were  adopted.  A  juncture 
with  the  graduated  values  was  formed  by  assuming  that  the  function 
log  (ffaj  +  'l)?  fi"om  age  4  to  age  18  inclusive,  formed  a  series 
Avith  constant  third  ditferences — the  difierences  being  found  from 
the  A-alues  for  ages  4,  12,  17  and  18. 

The  Registrar-General  took  specially  into  account  the  births  and 
deaths  of  children  under  five  years  of  age  in  the  years  1886-1900, 
in  ascertaining  the  rates  of  mortality  for  the  early  years  of  life.  If, 
however,  the  published  rates  for  males  and  females  respecti^'ely  are 
compared,  it  will  be  found  that  the  values  of  q^  for  age  three  are 
not  in  harmony  with  the  values  for  the  other  ages.  In  the  tables 
now  submitted  these  values  were  arbitrarily  adjusted — the  values 
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of  Qx  for  age  two  being  also  amended  so  that  at  age  two  the 
probability  of  living  two  years  might  remain  unaltered. 

In  the  Tables  submitted  the  J^  columns  were  computed  from 
^ogPx,  seven  place  logarithms  being  used.  The  radix  was  taken  as 
508,770  living  at  age  0  in  the  case  of  males  and  491,230  living  at 
age  0  in  case  of  females.  The  life  tables  accordingly  show  the 
number  of  male  and  female  survivors  respectively  out  of  1,000,000 
births.  This  had  the  effect  of  making  the  limiting  age  103  in  the 
case  of  the  male  table  and  104  in  the  case  of  the  female  table  in 
place  of  106  in  both  tables. 

In  calculating  the  D^,  Wx,  ^^x  and  R^;  columns,  however,  the 
values  were  taken  up  to  age  105  inclusive.  The  values  of  log  D^ 
were  obtained  by  adding  log  ir^  to  log  Jx,  five  place  logarithms  being 
used  and  the  natural  numbers  being  taken  out  to  five  significant 
figures.  Continuous  summations  gave  'Nx-  Similarly,  in  calculating- 
Ma;  and  Rx  the  values  of  C^  were  previously  obtained  by  adding 
\ogif~^^  to  \ogdx,  the  values  of  dx  being  computed  to  four  significant 
figures  up  to  age  105,  except  at  ages  10  to  13  inclusive  and  five  place 
logarithms  being  used.  The  natural  numbers  of  C^  were  taken  to 
the  nearest  unit  for  ages  below  34,  and  to  five  significant  figures  for 
the  remainder  of  the  table. 

The  values  of  a^  were  obtained  from  the  formula 

log  ttx  -  log  ^x+i  -  log  I>x, 

five  figure  logarithms  being  used. 

The  force  of  mortality  fix  was  computed  by  the  formula 

1(dx--i  +  dx)  -  (dx--2  +  (h+\) 

The  values  of  dx  and  Ix  were  respectively  those  used  in  the 
formation  of  the  Cx  and  Dx  columns.  Towards  the  limiting  age  the 
formula  did  not  give  very  satisfactory  results,  and  the  values  of  fix 
for  ages  over  95  were  obtained  by  adding  A/ix  to  fix,  the  values  of 
Afix  being  derived  by  difterentiating  the  series  logig-j+'l)  which, 
for  these  ages,  has  constant  fourth  differences. 

For  ages  below  6  use  was  made  of  the  formula 

Mx=  -  T^\Slogio/x-  ^o-logio/x+  -o^\ogiolx-&c.^ 

where   M    is    the    modulus    of    common   logarithms    (see    T.F.A., 
vol.  i,  p.  55).     Seven  orders  of  diiferences  of  logio/^  were  taken. 
The  values  of  dx  were  obtained  by  the  formula 

11/         .^ 
«z  =  ax+  o  -  Y2 ^/^-^  +  ^^ 

and  Ax  and  P^;  were  obtained  from  "  Rothery  and  Ryan's  Premium 
Conversion  Tables." 

The  calculations  were  made  in  duplicate. 

In  Table  VI,  the  values  of  a^  are  contrasted  with  the  values 
according  to  the  English  Life  Table  No.  3. 
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[Editorial  Note. — In  view  of  the  great  importance  of  the 
value  of  the  force  of  mortality,  as  deduced  from  statistics  of  the 
general  population,  at  the  moment  of  birth,  and  in  the  early  years 
of  infancy,  and  also  of  the  fact  that  the  finite  difference  formula 
employed  by  Mr.  Marr  in  deducing  such  values  gives,  as  shown 
by  Dr.  A.  E.  Sprague  {T.F.A.,  vol.  i,  pp.  57,  58),  somewhat 
indeterminate  results,  it  has  been  thought  that  the  results  of  an 
alternative  method  of  experimentally  calculating  such  values,  which 
are  on  the  whole  confirmatory  of  Mr.  Marr's  figures,  might  usefully 
be  appended  to  his  Tables. 

The  method  followed  is  on  the  general  lines  of  that  given  in  the 
Te:ii-Bool;  Part  II,  chap,  vi,  §  68,  and  proceeds  on  the  assumption 
that  Makeham's  first  development  of  Gompertz's  law  holds  good 
over  the  first  three  years  of  life,  so  that,  for  all  values  of  x,  from 
0  to  3  inclusive,  Jx  =  I'g'^'s^,  Avhere  the  constants  k,  g,  and  s,  and  also 
the  constant  c,  are  deduced  from  the  values  of  log  Iq,  log  li,  log  li,  and 
log  ?3,  as  tabulated  by  Mr.  Marr  (but  taken  to  seven  places)  for 
male,  and  for  female,  lives.  The  values  of  the  logarithms  of  the 
constants,  and  of  the  force  of  mortality  deduced  by  the  formula 


Px=  ^  {  -logio-s  -  (logiof7logioc)c'-'l 


where  M  =  the  modulus,  are  as  follows 


Age 

Values  of  Constants 

Values  of  jUj; 

Common 
Logar- 
ithm of 

Males 

Females 

Males                Females 

0 

1 

2 
3 

g 

s 
c 

5-6025042 
0-1040173 
1-9958825 
1-4018376 

5-6013453 
0-0899396 
1-9969237 
1-4803190 

•33936 
•09269 
-03047 
•01478 

•25491 
•08198 
•02972 
•01392 

It  ■will  be  observed  that  the  values  of  (x^.  are  alternately  greater, 
and  less,  than  those  deduced  by  Mr.  Marr  on  p.  356,  but  do  not,  on 
the  whole,  greatly  difter  from  his  values.  The  abnormal  vakie, 
and  negative  sign,  of  logio*:",  as  deduced  from  the  experience  of 
the  first  three  years  of  life,  of  course  arise  from  the  exceptional 
magnitude  and  progression  of  the  rate  of  mortality  during  that 
infantile  period.  It  may  be  added  that  the  experimental  deduction 
of  values  of /x  from  the  three  A'alues  logio/o  logio^i^  ^.nd  log/o,  with 
an  assumed  value  of  logioC=-0396  .  .  .  (following  throughout  the 
method  adopted  in  the  Text-Bool;  loc.  clt.  siq^ra),  gave  A'alues  of  /xy 
materially  smaller  than  those  deduced  above,  and  also  much  smaller 
than  Mr.  Marr's  tabular  values.] 
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Table 

I. 

English  Life  Table 

No.   6. 

Graduated  Values  of  qx. 

Age 

Males 

Females 

Age 

Males 

Females 

Age 

Males 

Females 

0 

•17186 

•14066 

36 

•00955 

•00815 

72 

■08476 

•07408 

1 

•05319 

•04949  i 

37 

•01008 

•00859 

73 

■09065 

•07944 

2 

•02067 

•02033 

38  ' 

•01063 

■00902 

74 

•09640 

•08467 

3 

•01335 

•01315 

39 

■01120 

■00945 

75 

■10250 

•09021 

4 

•00970 

•00955  1 

40 

■01180 

■00989 

76 

•10948 

■09658 

5 

•00746 

•00740 

41 

■01240 

■01031 

77 

•11796 

■10437 

6 

•00573 

•00573  ; 

42 

•01301 

•01072 

78 

•12856 

•11424 

7 

•00441 

•00446 

43 

■01360 

■01106 

79 

•14115 

•12609 

8 

.00345 

•00354 

44 

•01416 

■01135 

80 

■15523 

•13932 

9 

•00282 

•00293  1 

45 

•01475 

■01164  1 

81 

•17015 

•15317 

10 

•00244 

•00257 

46 

•01541 

■01202  ; 

82 

•1850S 

•16671 

11 

•00229 

•00243 

47 

•01620 

■01254 

83 

•19988 

•17965 

12 

•00232 

•00245 

48 

■01714 

■01324 

84 

•21509 

•19253 

13 

•00249 

•00261 

49 

■01820 

■01407 

85 

•23078 

■20555 

14 

•00276 

•00285 

50 

■01936 

■01500 

86 

•24707 

■21893 

15 

•00310 

•00313 

51 

•02057 

■01600 

87 

•26409 

■23294 

16 

•00345 

•00343 

52 

•02182 

■01703 

88 

•28156 

■24714 

17 

•00379 

•00368 

53 

•02305 

■01804 

89 

•29936 

•26133 

18 

•00407 

•00386 

54 

•02427 

■01905 

90 

•31800 

■27619 

19 

•00434 

•00400 

55 

•02558 

•02014 

91 

•33805 

■29256 

20 

•00460 

•00413 

56 

•02706 

■02140 

92 

•36016 

•31140 

21 

•00485 

•00428 

57 

•02880 

•02292 

93 

•38431 

•33264 

22 

•00507 

•00445 

58 

■030S8 

•02476 

94 

•41025 

•35597 

23 

•00525 

•00467 

59 

■03324 

■02686 

95 

•43860 

•38216 

24 

•00540 

•00493 

60 

■03581 

■02918 

!  96 

•47010 

•41213 

25 

•00553 

•00519 

61 

■03853 

■03164 

97 

•50563 

•44704 

26 

•00569 

•00545 

62 

■04130 

■03416 

j  98 

•54558 

•4S753 

27 

•00591 

•00568 

63 

■04402 

■03664 

99 

■59041 

•53434 

28 

■00619 

•00585 

64 

•04673 

■03915 

100 

■64066 

■58828 

29 

•00650 

•00598 

65 

■04963 

■04182 

101 

•69697 

■65027 

30 

•00685 

•00611 

66 

■05289 

■04483 

102 

■76008 

•72133 

31 

•00723 

•00627 

67 

■05673 

■04837 

103 

■83089 

•80250 

32 

•00763 

•00651 

68 

■06134 

■05261 

104 

■91045 

•89499 

33 

•00806 

1  •00684 

69 

■06665 

■05749 

105 

1-00000 

lOOOOO 

34 

•00853 

•00725 

70 

•07248 

,  ^06283 

... 

35 

•00903 

•00769 

71 

•07860 

■06S44 

356 
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Table  II. 
English  Life  Table  No.  6. 


Age 

Males 

Femai.ks 

Age 

X 

h 

ch 

M^ 

log/x 

Ix 

..   1 

M:c 

log/x 

X 

0 

508,770 

87,437 

•32437 

5-70652 

491,230 

69,096 

24451    5 

69128 

0 

1 

421,333 

22,411 

•09586 

•62463 

422,134 

20,891 

08651 

62545 

1 

2 

398,922 

8,242 

•02678 

•60089 

401,243 

8,056 

02630 

60341 

2 

3 

390,680 

5,216 

•01640 

•59182 

393,187 

5,270  i 

01607 

59449 

3 

4 

385,464 

3,739 

•01112 

•58598 

387,917 

3,704  S 

01101 

58874 

4 

5 

381,725 

2,847 

•00847 

•58175 

384,213 

2,844  1 

00838 

58457 

5 

6 

378,878 

2,171 

•00654 

•57850 

381,369 

2,185  1 

00651 

58135 

6 

7 

376,707 

1,662 

•00502 

•57600 

379,184 

1,691 

00504 

57885 

7 

8 

375,045 

1,294 

•00390 

•57408 

377,493 

1,336 

00396 

57691 

8 

9 

373,751 

1,054 

•00309 

•57258 

376,157 

1,103 

00319 

57537 

9 

10 

372,697 

909 

•00259 

•57136 

375,054 

963 

00271 

57409 

10 

11 

371,788 

851 

•00233 

•57030 

374,091 

909 

00247 

57298 

11 

12 

370,937 

861 

•00228 

•56930 

373,182 

915 

00242 

57192 

12 

13 

370,076 

921 

•00239 

•56S29 

372,267 

971 

00251 

57085 

13 

14 

369,155 

1,019 

•00261 

•56721 

371,296 

1,059 

00272 

56972 

14 

15 

368,136 

1,141 

•00293 

•56601 

370,237 

1,158 

00299 

56848 

15 

16 

366,995 

1,267 

•00328 

•56466 

369,079 

1,266 

00329 

56712 

16 

17 

365,728 

1,386 

•00363 

•56316 

367,813 

1,354 

00357 

56563 

17 

18 

364,342 

1,483 

•00394 

•56151 

366,459 

1,414 

00379 

56403 

18 

19 

362,859 

1,574 

•00421 

•55974 

365,045 

1,460 

00394 

56235 

19 

20 

361,285 

1,662 

•00448 

•55785 

363,585 

1,502 

00407 

56061 

20 

21 

359,623 

1,744 

•00474 

•55585 

362,083 

1,550 

00421 

55881 

21 

22 

357,879 

1,815 

•00498 

•55374 

360,533 

1,604 

00437 

55695 

22 

23 

356,064 

1,869 

•00518 

•55153 

358,929 

1,676 

00456 

55501 

23 

24 

354,195 

1,913 

•00534 

•54924 

357,253 

1,762 

00482 

55298 

24 

25 

352,282 

1,948 

•00548 

•54689 

355,491 

1,845 

00507 

55083 

25 

26 

350,334 

1,993 

•00562 

•54448 

353,646 

1,927 

00534 

54857 

26 

27 

348,341 

2,059 

•00581 

•54200 

351,719 

1,998 

00559 

54620 

27 

28 

346,282 

2,144 

•00606 

•53943 

349,721 

2,046 

00579 

54372 

28 

29 

344,138 

2,237 

•00636 

•53673 

347,675 

2,079 

00594 

54117 

29 

30 

341,901 

2,341 

•00669 

•53390 

345,596 

2,112 

00606 

53857 

30 

31 

339,560 

2,456 

•00706 

•53092 

343,484 

2,153 

00620 

53591 

31 

32 

337,104 

2,572 

•00747 

•52776 

341,331 

2,222 

00639 

53318 

32 

33 

33J,532 

2,696 

•00797 

•52444 

339,109 

2,320 

00668 

53034 

33 

34 

331,836 

2,831 

•00832 

•52092 

336,789 

2,441 

00706 

52736 

34 

35 

329,005 

2,971 

•00882 

•51720 

334,348 

2,572 

00749 

52420 

35 

36 

326,034 

3,113 

•00933 

•51326 

331,776 

2,704 

00795 

52085 

36 

37 

322,921 

3,255 

•00986 

•50910 

329,072 

2,826 

00841 

51729 

37 

38 

319,666 

3,398 

•01041 

•50470 

326,246 

2,943 

00884 

51354 

38 

39 

316,268 

3,542 

•01097 

•50005 

323,303 

3,055 

00928 

50961 

39 

40 

312,726 

3,691 

•01157 

•49516 

320,248 

3,168 

00972 

50549 

40 

41 

309,035 

3,832 

•01218 

•49001 

317,080 

3,269 

01016 

50117 

41 

42 

305,203 

3,970 

•01279 

•48459 

313,811 

3,364 

01058 

49667 

42 

43 

301,233 

4,097 

•01340 

•47890 

310,447 

3,433 

01096 

49199 

43 

44 

297,136 

4,207 

•01398 

•47296 

307,014 

3,485 

01127 

48716 

44 

45 

292,929 

4,321 

•01455 

•46676 

303,529 

3,533 

01156 

48220 

45 

46 

288,608 

4,448 

•01518 

•46031 

299,996 

3,606 

01188 

47712 

46 

47 

284,160 

4,603 

•01591 

•45356 

296,390 

3,717 

01233 

47186 

47 

48 

279,557 

4,792 

•01679 

•44647 

292,673 

3,875 

01295 

46638 

48 

49 

274,765 

5,000 

•01781 

•43896 

288,798 

4,063 

01373 

46059 

49 
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Age 

X 

50 

Males 

Females 

A-e 

269,765 

d^ 

M^ 

h 

rfx 

P-x 

log/:r 

X 

5,223 

•01894 

5-43098 

284,735 

4,271 

•01463 

5-45444 

50 

51 

264,542 

5,442 

•02016 

•42249 

2SU.464 

4,487 

•01561 

•44788 

51 

52 

259,100 

5,653 

•02142 

•41347 

275,977 

4,700 

■01665 

•44087 

52 

53 

253,447 

5,^42 

•02269 

•40389 

271,277 

4,894 

•01769 

■43341 

53 

54 

247,605 

6,010 

•02394 

•39376 

266,383 

5,075 

•01871 

•42551 

54 

55 

241,595 

6,180 

•02522 

•38309 

261,308 

5,263 

•01977 

•41715 

55 

56 

235,415 

6,370 

•02664 

•37183 

256,045 

5,479 

•02095 

.40832 

56 

57 

229,045 

6,596 

•02827 

•35992 

250,566 

5,743 

•02236 

•39892 

57 

58 

222,4i9 

6,870 

•03024 

•34723 

244,823 

6,062 

■02408 

•38885 

58 

59 

215,579 

7,165 

03254 

•33361 

238,761 

6,413 

•02611 

•37796 

59  1 

60 

208,414 

7,464 

•03510 

•31893 

232,348 

6,780 

■02839 

•36614 

60  1 

61 

200,950 

7,742 

•03786 

•30309 

225,568 

7,137 

•03087 

•35328 

61 

62 

193,208 

7,980 

•04073 

•28602 

218,431 

7,461 

•03345 

•33931 

62 

63 

185,228 

8,154 

•04360 

•26771 

210,970 

7,730 

•03604 

•32422 

63 

64 

177,074 

8,274 

•04642 

•24S16 

203,240 

7,957 

-03862 

.30801 

64 

65 

168,800 

8,378 

•04933 

•22737 

195,283 

8,167 

•04129 

•29066 

65 

66 

160,422 

8,4«5 

•05255 

•20526 

187,116 

8,389 

•04422 

•27211 

66 

67 

151,937 

8,619 

•05625 

•18166 

178,727 

8,644 

•04762 

•25219 

67 

68 

143,318 

8,791 

•06072 

•15630 

170,iJ83 

8,949 

•05169 

•23066 

68 

69 

134,527 

8,966 

•06602 

•128^1 

161,134 

9,263 

•05653 

•20719 

69 

70 

125,561 

9,101 

•07202 

•09>?S5 

151,s71 

9,542 

•C6198 

•18147 

70 

71 

116,460 

9,154 

•07851 

•0661S 

142,329 

9,741 

•06786 

•15329 

71 

72 

107,306 

9,095 

•08522 

•03063 

132.588 

9,822 

•07395 

•12250 

72 

73 

98,211 

8,903 

•09183 

499216 

122,766 

9*753 

■07991 

•08908 

73 

74 

89,308 

8,609 

•09819 

•95089 

113,013 

9,569 

•08561 

•05313 

74 

75 

feO,699 

8,272 

•10465 

•90637 

103,444 

9,331 

•09140 

•01471 

75 

76 

72,427 

7,92S 

•11182 

•85990 

94,113 

9,090 

•09784 

497365 

76  1 

77 

64,499 

7,610 

•12039 

•80955 

85,023 

8,874 

•10558 

•92954 

77 

78 

56,889 

7,313 

•13115 

•75503 

76,149 

8,699 

•11536 

•88167 

78  1 

79 

49,576 

6,998 

•14449 

•69527 

67,450 

8.505 

•12768 

•82898 

79  ' 

80 

42,578 

6,609 

•16012 

•62919 

58,945 

8,213 

•14217 

•77045 

80  1 

81 

35,969 

6,120 

•17743 

•55593 

50,732 

7,769 

•15803 

•70529 

81 

82 

29,849 

5,525 

•19556 

•47493 

42,963 

7,163 

•17432 

•63309 

82 

83 

24,324 

4,861 

•21376 

•38604 

35,800 

6,432 

•19028 

•55388 

83 

84 

19,463 

4,187 

•23244 

•28920 

29,368 

5,654 

•20591 

•46788 

84 

85 

15,276 

3,525 

•25213 

•18402 

23,714 

4,874 

•22188 

•37501 

85 

86 

11,751 

2,903 

•27283 

•07007 

18,840 

4,125 

•23847 

•27508 

86 

87 

8,848 

2,337 

•29502 

3^946S2 

14,715 

3,427 

•25597 

•16777 

87 

i  88 

6,511 

1,S33 

•31852 

•81365 

11,288 

2,790 

•27444 

•05260 

88 

89 

4,678 

1,401 

•34309 

•67004 

8,498 

2  221 

•29337 

3-92931 

89 

90 

3,277 

1,042 

•36902 

•51553 

6,277 

1^734 

•31286 

•79776 

90 

91 

2,235 

755 

•39705 

•34932 

4,543 

1,329 

•33417 

•65738 

91 

92 

1,4*0 

533 

•428S0 

•17014 

3,214 

1,001 

•35SS3 

•50707 

92 

93 

947 

364 

•46497 

2^97621 

2,213 

736 

•38S03 

•34504 

93 

94 

583 

239 

•50563 

•7655S 

1,477 

526 

•42142 

•16940 

94 

95 

344 

151 

•55147 

•53624 

951 

363 

•45967 

2.97831 

95 

96 

193 

91 

•60417 

•28552 

588 

242 

•50450 

■76918 

96 

97 

102 

51 

•66731 

•00971 

346 

155 

•55951 

■53846 

97 

98 

51 

28 

•74353 

1^70376 

191 

93 

•62749 

■28116 

98 

99 

23 

14 

•83665 

•36122 

98 

52 

•71241 

1^99083 

99 

100 

9 

6 

•95250 

0^97357 

46 

27 

•82027 

•65890 

100 

101 

3 

9 

1^10044 

■52907 

19 

12 

•96066 

•27350 

101 

102 

1 

1 

1-29702 

•01056 

7 

5 

1^15034 

0-81723 

102 

103 

157546 

1^39063 

2 

2 

1^42279 

•26232 

103  1 

104 

2^01895 

261880 

...   1 

1^86148 

1^55789 

104  • 

105 

2-96080 

3^57086 

2-79997  1 

257912 

105 
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Table  III. 

English  Life  Table  Xn.  6   (Males).      3  per-ccnf. 


.V 

D, 

ITx 

M^ 

Rx 

logDx 

ax 

X 

0 

508,770 

10,518,460 

202,409-7 

3,860,269-3 

5-70652 

19-675 

0 

1 

409,060 

10,009,690 

117,518-7 

3,657,859-6 

-61179 

23-470 

1 

2 

376,030 

9,6u0.630 

96.393-7 

3,540,3-1 0-9 

•57522  ' 

24-532 

2 

3 

357,530 

9,224,600 

88,851-1 

3,443,947-2 

-55331 

24-801 

3 

4 

342,4(S0 

8,867,070 

84,216-7 

3,355,096-1 

-53463 

24-891 

4 

5 

329,280 

8,524,590 

80,991-4 

3,27o,.s79-4 

-51756 

24-889 

5 

6 

317,310 

8,195.310 

78,6070 

3,189,888-0 

-50148 

24-828 

6 

7 

306,300 

7,878,000 

76,841-8 

3,111,281-0 

•48614 

24-720 

7 

8 

296,060 

7,571,700 

75,529-8 

3,034,439-2 

•47138 

24-575 

8 

9 

286,-150 

7,275,640 

74,538-0 

2,958,909-4 

•45705 

24-399 

9 

10 

277,330 

6,989,190 

73,753-7 

2,884,371-4 

•44-J99 

24-202 

10 

11 

268,590 

6,711,860 

73,0970 

2,810.617-7 

•42909 

23-989 

11 

12 

260,170 

6,443,270 

72,500-1 

2,737,520-7 

•41525 

23-766 

12 

13 

252,010 

6,1«3,100 

71,913-8 

2,665,020  6 

•40141 

23-536 

13 

14 

244,060 

5,931,090 

71,304-9 

2,593,106-8 

•38749 

23-302 

14 

15 

236,290 

5  6s7,030 

70,650  8 

2,521,801-9 

•37345 

23-067 

15 

16 

228,700 

5,450,740 

69,939-8 

2,451,151-1 

-35926 

22-834 

16 

17 

221,270 

5,222,040 

69,173-2 

2,381,211-3 

-34493 

22-600 

17 

18 

214,010 

5,000,770 

6S,359-1 

2,312,038-1 

-3:5041 

22-367 

18 

19 

206,930 

4,786,760 

67,513-4 

2,243,679-0 

-31583 

22-132 

19 

20 

200,040 

4,579,830 

66,641-9 

2,176,165-6 

-30111 

21-895 

20 

21 

193,320 

4,379,790 

65,748-5 

2,109,523-7 

•28627 

21-656 

21 

22 

186,780 

4,186,470 

64,838-3 

2,043,775-2 

-27132 

21-415 

22 

23 

180,410 

3,999,690 

63,918-7 

1,978,936-9 

-25627 

21-169 

23 

24 

174,240 

3,819,280 

62,999-2 

1,915,018-2 

-24115 

20-919 

24 

25 

168,250 

3,645,040 

82,085-5 

1,852,019-0 

-22596 

20-664 

25 

26 

162,450 

3,476,790 

61,182-2 

1,789,933-5 

•21071 

20-402 

26 

27 

156,820 

3,314,340 

60,285-0 

1,728,751-3 

•19540 

20-134 

27 

28 

151,350 

3,157,520 

59,3850 

1,668,466-3 

•17999 

19-862 

28 

29 

146,030 

3,006,170 

58,475-2 

1,609,081-3 

•16445 

19-585 

29 

30 

140,860 

2,860,140 

57,553-6 

1,550,606-1 

•14878 

19-305 

30 

31 

135,820 

2,719,280 

56,617-2 

1,493,052-5 

-13297 

19-021 

31 

32 

130,910 

2,583,460 

55,663-4 

1,436,435-3 

-11697 

18-735 

32 

33 

126,130 

2,452,550 

54,693-7 

1,380,771-9 

-10081 

18-445 

33 

34 

121,460 

2,326,420 

53,706-8 

1,326,078-2 

-08445 

18-153 

34 

35 

116,920 

2,204,960 

52,700-7 

1,272,371-4 

-06790 

17-858 

35 

36 

112,490 

2,088,040 

51,675-6 

1,219,670-7 

-05112 

17-562 

36 

37 

108,170 

1,975,550 

50,632-8 

1,167,995-1 

-03412 

17-263 

37 

38 

103,970 

1,867,380 

49,574-2 

1,117,362-3 

-01689 

16-961 

38 

39 

99,862 

1,763,410 

48,501-3 

1,067,788-1 

4-99940 

16-658 

39 

40 

95,867 

1,663,548 

47, 41 5 -5 

1,019,286-8 

-98167 

16-353 

40 

41 

91,977 

1,567,681 

46,317-0 

971.871-3 

•96368 

16044 

41 

42 

88,192 

1,475,704 

45,209-7 

925,554-3 

■94543 

15-733 

42 

43 

84,508 

1,387,512 

44,095-9 

880,344-6 

•92690 

15-418 

43 

44 

80,932 

1,303,004 

42,980-0 

836,248-7 

-90812 

15-100 

44 

45 

77,460 

1,222,072 

41,867-5 

793,268-7 

-88908 

14-776 

45 

46 

74,097 

1,144,612 

40,758-1 

751,401-2 

-86980 

14-447 

46 

47 

70,829 

1,070,515 

39,649-4 

710,643-1 

-85021 

14-114 

47 

48 

67,652 

999,686 

38,535-5 

670,993-7 

-83028 

13-777 

48 

49 

64,557 

932,034 

37,409-6 

632,458-2 

-80994 

13-438 

1 

49 
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Table  III — continued. 
English  Life  Tahle  Xo.  6  (Males).     3  per-cent. 


359 


1 

X 

B. 

IT^ 

M^ 

R. 

logD^ 

a^ 

X 

50 

61,535 

867,477 

36,269-1 

595,048-6 

4-78912 

13-097 

50 

51 

58,585 

805.942 

35,112-4 

•558,779^5 

-76779 

12-757 

51 

52 

55,710 

747,357 

33,942-3 

523,667-1 

•74593 

12-415 

52 

53 

52,908 

691,647 

.32,762-2 

489.724^8 

•72352 

12-073 

53 

54 

50,182 

638.739 

31,.578-2 

456,962  6 

•70055 

11-72S 

54 

55 

47,538 

588,557 

30,395-6 

425,384-4 

•67704 

11-381 

55 

56 

44,973 

541,019 

29,215-0 

394,988-8 

•65295 

11-030 

56 

57 

42,482 

496,046 

28,033-5 

36.5,773-8 

-62820 

10-677 

57 

58 

40,056 

453,564 

26,845^8 

337,740-3 

-60267 

10-323 

5S 

59 

37,689 

413,508 

25,644-8 

310,894-5 

-57621 

9-972 

5£ 

60 

35,375 

375,819 

24,428-6 

285,249-7 

-54S70 

9-624 

6C 

61 

33,115 

340,444 

23,198-6 

260.821-1 

-52002 

9-2S1 

61 

62 

30,911 

307,329 

21,960-0 

237,622-5 

-49011 

8-943 

61 

63 

28,771 

276,418 

20,720-5 

215,662-5 

■45S96 

8-608 

6S 

64 

26,704 

247,647 

19,490-8 

194.9420 

-42653 

8-274 

61 

65 

2i,714 

220,943 

18,279-4 

175,451-2 

-39295 

7-940 

6c 

66 

22,803 

196,229 

17,088-5 

157,171-8 

-35800 

7-605 

6( 

67 

20,969 

173.426 

15,917-5 

140,083-3 

-32157 

7-271 

6; 

68 

19,203 

152,457 

14,762-6 

124,165-8 

-28337 

6-939 

Qi 

69 

17,500 

133,254 

13,6190 

109,403-2 

-24304 

6-614 

6« 

70 

15,858 

115,754 

12,486-6 

95,784-2 

-20024 

6-300 

7( 

71 

14,280 

99,896 

11,370-6 

83,-297-6 

-15474 

5-995 

71 

72 

12,775 

85,616 

10  280-8 

71,9i!70 

-10635 

5-702 

7: 

73 

11,351 

72,841 

9,229-64 

61,646  20 

-05501 

5-417 

71 

74 

10,022 

61,490 

8,230-58 

52,416-56 

■00094 

5-136 

lA 

75 

8.791-8 

51,468-0 

7,292-67 

44,185-98 

3-94408 

4-854 

li 

76 

7,660-7 

42,676-2 

6,417^73 

36,893-31 

•88427 

4-571 

7( 

77 

6,623-4 

35.015-5 

5,603^61 

30,475-58 

•82108 

4-287 

7' 

78 

5,671-9 

28,.3921 

4,844-89 

24,871-97 

-75373 

4-006 

li 

79 

4,798  8 

22,7202 

4,137-01 

20,027-08 

■68113 

3-735 

7{ 

80 

4,001-4 

17.921-4 

3,479-37 

15,890-07 

■6' '221 

3479 

8( 

81 

3,281-8 

13,9200 

2.876-37 

12,410-70 

•51611 

3-242 

8] 

82 

2,6 14-1 

10,638-2 

2,334-24 

9,534-33 

-4222S 

3  023 

8: 

83 

2,091-9 

7,994-1 

1.S59-08 

7,200-09 

-32055 

2-821 

8: 

84 

1,6251 

5,902-2 

1,453-20 

5,311-01 

-21087 

2-632 

8- 

85 

1.238-4 

4,277-1 

1,113-78 

3,887-81 

-09286 

2-4.54 

81 

86 

924-85 

3,038-70 

836-35 

2,774-03 

2-96607 

2-286 

8( 

87 

676-05 

2,113-85 

614-53 

1,93768 

-82998 

2-127 

8- 

88 

483-03 

1.437-80 

441-16 

1,.32315 

68397 

1-977 

8i 

89 

336-92 

954-77 

309-14 

881^990 

•52753 

1-834 

^i 

9U 

22918 

617  85 

211-171 

572-850. 

-36018 

1-696 

9( 

91 

151-75 

388-67 

140-429 

361-679 

•18113 

1-561 

91 

92 

97-526 

236-920 

906240 

221-250 

1-98912 

1-429 

9: 

93 

60583 

139-394 

56-5210 

130-626 

■78235 

1-301 

9: 

94 

36-214 

78  811 

33-9180 

74105 

■558'»8 

1-176 

9-1 

95 

20735 

42-597 

19-4960 

40-1874 

-31670 

1054 

9£ 

96 

11-302 

21-862 

106646 

206914 

-05315 

-934 

96 

97 

5-8143 

10-5606 

5-5065 

10-0268 

0-76450 

•816 

97 

98 

27907 

4-74636 

2-6521 

4-5203 

•44571 

•701 

9^ 

99 

1-2312 

1-955668 

1-17408 

1-86829 

••19033 

•588 

91 

100 

-48961 

•724468 

•46851 

•69421 

1-68985 

■■^so 

IOC 

101 

•17081 

•234858 

•16399 

•22570 

-23251 

•375 

101 

102 

-050253 

•064()48 

•04839 

-06171 

2-70116 

•274 

lOi 

103 

■011706 

•013795 

•01130 

-01332 

•06S40 

•178 

102 

104 

•001922 

•0020J>9 

-0U186 

•00202 

3-28373 

•087 

104 

105 

•000167 

•000167 

•00016 

•00016 

4-22295 

LOc 

360 
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Table  IV. 

English  Life  Talk  No.  6  (Males).     3  pcr-cent. 


X 

0 

20145 

A;, 

Vx 

X 

ax 

^x 

Px 

•40454 

•02008 

50 

13-592 

59824 

-04401 

1 

23-960 

•29177 

•01218 

51 

13-253 

60826 

•04589 

2 

25027 

-26023 

•01039 

52 

12-910 

61840 

-04790 

3 

25-298 

-25222 

•00997 

53 

12-569 

62847 

•05001 

4 

25-388 

•24956 

•00983 

5i 

12-223 

63870 

•05225 

5 

25386 

-24962 

•00983 

55 

11-877 

61893 

-05464 

6 

25-326 

•25139 

•00993 

56 

11-525 

65933 

•05721 

7 

25-218 

•25458 

•01009 

57 

11173 

66974 

•05995 

8 

25-072 

•25890 

•01033 

58 

10-817 

68026 

•06289 

9 

24-897 

-26407 

•01061 

59 

10-467 

69060 

•06598 

10 

24-699 

•26992 

•01093 

60 

10-118     ] 

70092 

•06927     1 

11 

24-487 

-27619 

•01128 

61 

9-776 

71103 

•07273 

12 

24-263 

-28281 

•01165 

62 

9-437 

72105 

•07641     1 

13 

24-034 

-28958 

•01205 

63 

9-102 

73095 

•08031     ! 

14 

23-799 

•29653 

-01246 

64 

8-767 

74085 

•08451     1 

15 

23-565 

-30344 

-01288 

65 

8-433 

75073 

-08903     I 

16 

23-331 

•31036 

-01330 

66 

8-099 

76060 

•09391     1 

17 

23-098 

•31725 

-01373 

67 

7-763 

77053 

-09926     ! 

18 

22-864 

•32417 

-01418 

68 

7-432 

78032 

•10499 

19 

22-630 

-33108 

-01463 

69 

7-105     1 

78998 

•11119 

20 

22-392 

-33812 

■01510 

70 

6-792      1 

79924 

•11768 

21 

22-154 

-34515 

•01558 

71 

6-485     ; 

80831 

•12464 

22 

21-912 

.35231 

•01608 

72 

6193 

81694 

•13191 

23 

21-667 

-35955 

•01660 

73 

5-906     ; 

82542 

•13976 

24 

21-416 

•36697 

-01714 

74 

5^626 

83370 

•14820 

25 

21162 

■37448 

-01770 

75 

5342 

84210 

•15764 

26 

20-899 

•38225 

•01829 

76 

5-060 

85013 

•16807 

27 

20-632 

•39014 

-01891 

77 

4774 

85888 

-17990 

28 

20-358 

•39824 

-01956 

78 

4-493 

86719 

-19301 

29 

20-082 

-40640 

-02024 

79 

4-220 

87526 

-20741 

30 

19801 

-41471 

-02095 

80 

3-964 

88283 

-22272 

31 

19-518 

-42307 

•02167 

81 

3-724 

88992 

-23898 

32 

19-231 

-43155 

-02244 

82 

3-505 

89639 

•25576 

33 

18-942 

•44010 

-02324 

83 

3-300 

90246 

-27347 

34 

18-649 

•44875 

•02406 

8i 

3-111 

90804 

-29188 

35 

18-355 

•45745 

•02492 

85 

2-930     , 

91339 

-31174 

36 

18-058 

•46622 

•02582 

86 

2-761     1 

91839 

■33263 

37 

17-760 

•47504 

•02675 

87 

2-599     , 

92317 

•35521 

38 

17-457 

•48399 

-02772 

88 

2-448 

92764 

•37894 

39 

17-155 

•49292 

-02873 

89 

2-302     ! 

93195 

•40484 

40 

16-849 

-50196 

-02979 

90 

2-163 

93606 

•43275 

41 

16-541 

-51107 

•03090 

91 

2025 

94014 

•46426     1 

42 

16-229 

•52029 

•03206 

92 

1-891 

94410 

■49925     i 

43 

15-915 

-52957 

•033^27 

93 

1-759 

94800 

■53893 

44 

15-596 

-53900 

•03456 

94 

1-631 

95179 

-58357 

45 

15-273 

-5i855 

■03591 

95 

1-504 

95554 

■63533 

46 

14-943 

-55830 

•03737 

96 

1-382 

95915 

■69403 

47 

14-611 

-56812 

•03889 

97 

1-258      ; 

96281 

■76536 

48 

14-273 

-57811 

•04050 

98 

1-137 

96639 

■84995 

49 

13-935 

-58810 

•04221 

99 

1-015 

97000 

•95565 
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Table  V. 


English  Lif 

e  Table.  No. 

6  {Females.) 

3  per-cent. 

X 

0 

Dx 

N^ 

«* 

X 

Dx 

Hx 

Cx 

491,220 

10,704,314 

20-791 

53 

56,629 

792,000 

12-986 

1 

409,840 

10,213,094 

23-920 

54 

53,988 

735,371 

12-621 

2 

378,220 

9,803,254 

24-920 

55 

51,416 

681,383 

12-252 

3 

359,730 

9,425,034 

25-200 

56 

48,915 

629,967 

11-879 

4 

314,660 

9,065,304 

25-302 

57 

46,473 

581,052 

11-503  i 

5 

331,420 

8,720,644 

25-313 

58 

44,085 

534,579 

11-126  : 

6 

319,400 

8,389,224 

25-266 

59 

41,741 

490.494 

10^751 

7 

308,310 

8,069,824 

25-174 

60 

39,438 

448.753 

10-379 

8 

298,000 

7,761,514 

25-046 

61 

37,171 

409,315 

10-012 

9 

288,300 

7,463,514 

24-888 

62 

34,946 

372.144 

9-649 

10 

279,070 

7,175,214 

24-710 

64 

32,770 

337.198 

9-290 

11 

270,250 

6,896,144 

24-517 

64 

30,650 

304,428 

8-932 

12 

261,740 

6.625,894 

24-315 

65 

28,592 

273,778 

8-576 

13 

253,500 

6.364,154 

24-106 

66 

26,598 

245,186 

8-218  ; 

14 

245,470 

6,110,654 

23-894 

67 

24,666 

218,588 

7-862  1 

15 

237,640 

5,865,184 

23-681 

68 

22.789 

193,922 

7-509  i 

16 

230,000 

5,627,544 

23-468 

69 

20.961 

171.133 

7-164 

17 

222,540 

5.397,544 

23-255 

70 

19.181 

150,172 

6-829 

18 

215,260 

5,175,004 

23-041 

71 

17.452 

130,991 

6-506 

19 

208,180 

4,959,744 

22-824 

72 

15.784 

113,539 

6-193 

20 

201,310 

4.751,564 

22-603 

73 

14,189 

97,755-4 

5-889 

21 

194,640 

4,550,254 

22-378 

74 

12,682 

83,566-4 

5-590 

22 

188,160 

4.355,614 

22-149 

75 

11,270 

70,884-4 

5-290 

23 

181,870 

4,167,454 

21-915 

76 

9,954-5 

59,614-4 

4-989 

24 

175,750 

3,985,584 

21-678 

77 

8,731-1 

49,659-9 

4-688 

25 

169,790 

3,809,834 

21-439 

78 

7,592-2 

40,928-8 

4-391  ; 

26 

163,980 

3,640,044 

21-198 

79 

6,528-9 

33.336-6 

4-106  ! 

27 

158,340 

3,476.064 

20-953 

80 

5,539-5 

26,807-7 

3-839  ! 

28 

152,860 

3,317,724 

20-705 

81 

4  628-8 

21,268-2 

3-595  i 

29 

147,530 

3,164,864 

20-452 

82 

3.805-7 

16.639-4 

3-372  ! 

30 

142.380 

3,017,334 

20-193 

83 

3,078-9 

12,833-7 

3-168 

31 

137.390 

2,874,954 

19-926 

84 

2,452-2 

9,754-89 

2-978 

32 

132,550 

2.737,564 

19-653 

85 

1,922-4 

7.302-69 

2-799 

33 

127,850 

2,605,014 

19-375 

86 

1,482-8 

5,380-29 

2-629 

34 

123,280 

2,477,164 

19-094 

87 

1,124-4 

3,897-49 

2-466 

35 

118,820 

2,353,884 

18-810 

88 

837-38 

2,773-09 

2-312 

36 

114,470 

2,235,064 

18-525 

89 

612-07 

1,935-71 

2-163 

37 

110,230 

2,120,594 

18-238 

90 

43894 

1,323-64 

2-016 

38 

106,100 

2,010,364 

17-948 

91 

308-45 

884-708 

1-868  , 

39 

102,080 

1,904,264 

17-654 

92 

211-86 

576-258 

1-720 

40 

98,175 

1,802,184 

17-357 

93 

141-64 

364-398 

1-573 

41 

94,371 

1,704,009 

17056 

94 

91-770 

222-758 

1-427 

42 

90,680 

1,609,638 

16-751 

95 

57-381 

130-988 

1-283 

43 

87.094 

1,518,958 

16-441 

96 

34-420 

73-6076 

1-139  : 

44 

83,622 

1,431,864 

16122 

97 

19-645 

39-1876 

-995 

45 

80,264 

1,348,242 

15-798 

98 

10-547 

19-5426 

-853  , 

46 

77,021 

1,267,978 

15-463 

99 

5-2474 

8-99560 

-714  ' 

47 

73,877 

1,190,957 

15-121 

100 

2-3724 

3-74820 

-580 

48 

70,826 

1,117,080 

14-773 

101 

-94829 

1-37580 

-451 

49 

67,853 

1,046,254 

14-419 

102 

-32198 

•427511 

•328 

50 

64,950 

978,401 

14064 

103 

-087114 

•105531 

-211 

51 

62,113 

913,451 

13-706 

104 

-016704 

•018417 

•103  1 

52 

59,338 

851,338 

13-348 

105 

•001713 

-001713 
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Table  VI. 


Comparative  Values  of  a^.      3  per-cent. 


Age 

Males 

Females 

English  Life  Table 

English  Life  Table 

(-2) 
(3) 

(5) 

Xo.  6 

No.  3 

Xo.  6 

No.  3 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

0 

19-675 

18-151 

1-084 

20-791 

18-850 

1-103 

15 

23-067 

22-105 

1-044 

23-681 

22-193 

1-067 

30 

19-305 

19-014 

1-015 

20-193 

19-337 

1-044 

45 

U-776 

15010 

-984 

15-798 

15-658 

1-009 

60 

9-624 

10-018 

•961 

10-379 

10-527 

•986 

75 

4-854 

5-145 

■944 

5-290 

5-483 

•965 

90 

1-696 

2-179 

•779 

2-016 

2-328 

-866 

SIXTH  IXTEPJNATIONAL  CONGRESS  OF  ACTUARIES. 


The  Sixth  International  Congress  was  held  most  successfully 
in  Vienna,  from  June  7th  to  12th,  and  was  largely  attended  by 
delegates  and  members  from  twenty-six  countries.  The  following 
Governments  nominated  ofl&cial  delegates  :  Austria,  Hungary, 
Australia,  Belgium,  France,  Germany,  Greece,  Holland,  Italy,  Xew 
Zealand,  Xorway,  Ser^da,  S^veden,  Switzerland,  United  States  of 
America,  and  United  States  of  Mexico.  Official  delegates  also 
attended  on  behalf  of  Insurance  Institutions  in  Belgium,  Denmark, 
England,  France,  Germany,  Holland,  Italy,  Norway,  Russia, 
Scotland,  SAveden,  Switzerland,  and  the  United  States  of  America 
and  Canada ;  those  attending  officially  on  behalf  of  the  Institute 
of  Actuaries  being  Messrs.  G.  F.  Hardy  (President)  and  W.  P. 
Phelps  (Joint  Honorary  Secretary). 

The  transactions  of  the  Congress  are  contained  in  three  bulky 
volumes,  including  the  Reports  and  Memoirs  submitted  on  the 
several  subjects  comprised  in  the  progranmie  (see  J. I. A.,  vol.  xlii, 
pp.  221,  222),  and  a  fourth  volume,  to  be  published  later,  aWII 
include  an  abstract  of  the  discussions. 

The  following  Officers  of  the  Congress  were  duly  elected  at  the 
inaugural  meeting  on  Monday  morning,  June  7th  : 


i 
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President : 
HOFRATH   E.   CZUBER. 

Vice-President : 
Dr.  JAS.  KLAXG. 

General  Secretaries  : 
Dr.   .J.   GRAF,   C.   NOSKE,  a5D  R.  S.   B.   SAYERY. 


Belgium  

Desmabk  

EXGLAST)  

France 

Germast  

HOU-AST)  

HCXGART  

Itai,t  

Norway  

Russia 

Scotland  

Swedes  

Switzerland 

United  States  &  Casada 


Vice-President : 
A.  BE'GACLT. 
Dr.  J.  P.  GRAM. 
G.  F.  HARDY. 
L.  ilARIE. 
Dr.  K.  yon  rasp. 
Dr.  M.  G.  par  air  a. 
Dir.  W.  von  ORMODY. 
Com.  MARCO  BESSO. 
Dr.  a.  S.  GULDBERG. 
Prof.  S.  DE  SAYITCH. 
J.  J.  McLAUCHLAN. 
S.  PALME. 
Dr.  F.  TREFZER. 
A.  HUNTER. 


Secretary : 

F.  HANKAR. 
Dr.  C.  BURRAU. 
W.  P.  PHELPS. 
A.  QUIQUET, 

Dr.  D.  BISCHOFF. 
Dr.  D.  p.  moll. 
J.  ALTENBURGER. 
Com.  G.  TOJA. 
Dir.  H.  ALME. 
Dr.  SCHETALOW. 

G.  C.  STENHOUSE. 
Dr.  F.  LUNDBERG. 
Dr.  J.  RIEM. 

W.  C.  MACDONALD. 


The  meetings  of  the  Congress  were  continued  on  the  mornings 
of  Tuesday,  June  8th,  to  Saturday,  June  12th,  both  inchisive,  when 
the  several  subjects  included  in  the  official  Programme,  and  the 
Papers  contributed  thereon,  were  fully  discussed,  the  British 
members  taking  a  prominent   part  in  the  discussions. 

The  Social  engagements  of  the  Congress  included  (i)  Reception 
at  the  Chamber  of  Commerce  and  Industry  of  Lower  Austria,  on 
Sunday  evening,  June  6th  :  (ii)  Reception  and  Banquet  in  the  Xew 
Town  Hall,  by  the  Municipal  Corporation,  preceded  by  an  inspection 
of  the  City  collections,  on  Monday  CA-ening,  June  7th  ;  (iii)  Gala 
performance  at  the  Eoyal  Opera  House,  on  Tuesday  evening, 
June  8th:  (iv)  Excursion  to  Schonbrunn  (Gloriette),  followed  by 
concert  and  afternoon  tea,  on  Wednesday,  June  9th  :  (v)  Promenade 
Concert  in  the  Stadtpark,  and  evening  ^-isit  to  the  Prater,  on 
Thursday,  June  10th;  {\i)  Congress  Banquet  in  the  "  Sofiensaal "', 
on  Friday  evening,  June  1 1th  ;  (v-ii)  Excursion  to  the  Semmering 
Pass,  on  Sunday,  June  13th. 

At  the  close  of  the  official  proceedings  on  Saturday,  June  1 2th, 
cordial  votes  of  thanks  were  unanimou.sly  accorded  to  the  Imperial 
and  Municipal  authorities,  and  to  the  Organizing  Committee  and 
Officers  of  the  Congress,  for  the  hearty  welcome  given  to  the  delegates 
and  members,  and  the  arrangements  made  for  the  conduct  of  the 
meetings,  and  for  the  social  enjoyment  of  those  attending  the 
Congress ;  and  Mr.  G.  F.  Hardy  gave  expression  to  the  hearty 
appreciation  of  the  members  and  friends  from  Great  Britain  in 
these  respects. 

The  inv-itation  of  the  representatives  from  Holland,  to  hold  the 
Congress  in  1912  at  Amsterdam,  was  cordially  and  unanimously 
accepted.  
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Ml'.  Frederick  Hendrihs,  F.I. A. 

E  regret  to  announce  the  death  of  Mr.  Frederick  Hendriks, 
which  took  place  on  8  May  1909^  at  the  advanced  age  of  eighty- 
two  years. 

Mr.  Hendriks  was  born  in  1827,  and  commenced  his  insurance 
career  when  appointed,  in  his  20th  year,  as  actuary  of  the 
Globe  Life  Assurance  Company,  an  office  which  he  held  until 
the  transfer  of  the  business  of  that  office  to  the  Liverpool  and 
London  Assurance  Company  in  1864.  He  then  took  up  the 
appointment  of  actuary  to  the  Universal  Life  Assurance  Society, 
of  which  he  was  subsequently  appointed  a  director,  retaining  this 
position  until  the  transfer  of  its  business  to  the  North  British 
and  Mercantile  Insurance  Company  in  1901.  He  was  also 
connected,  as  consulting  actuary,  with  several  assurance 
institutions,  and  a  large  number  of  superannuation  funds  and 
benefit  and  provident  societies,  and  retained  several  of  these 
offices  until  shortly  before  his  death. 

His  contributions  to  the  Journal  of  the  Institute  of  Actuaries 
were  mainly  spread  over  the  years  1848-1862,  the  earliest,  a 
"  Memoir  of  the  early  history  of  Auxiliary  Tables  for  the 
computation  of  Life  Contingencies '^,  written  in  his  21st  year, 
opening  the  first  number  of  the  first  volume.  Later  contributions, 
dealina;  mainly  with  the  historical  side  of  life  assurance,  appeared 
in  the  first  ten  volumes  of  the  Journal.  Mr.  Hendriks  took  part 
in  an  early  movement  of  secession  from  the  Institute,  and  was  for 
some  years  out  of  sympathy  with  its  proceedings ;  but,  on  the 
occasion  of  the  grant  of  the  Royal  Charter  in  1884,  these  old 
differences  were  happily  adjusted,  and  Mr.  Hendriks  Avas,  with 
others,  appointed  an  Honorary  Fellow  of  the  Institute.  His  last 
contribution  in  the  Journal,  a  review  of  a  volume  published  in 
Holland  on  the  History  of  Life  Assurance  in  the  Netherlands, 
appeared  in  1899,  in  vol.  xxxiv. 

Mr.  Hendriks  had,  at  the  date  of  his  death,  held  for  many 
years  a  seat  on  the  Council  of  the  Royal  Statistical  Society, 
of  which  he  was  Vice-President  on  several  occasions  between 
1875  and  1906.  He  was  also  a  contributor  to  the  Journal  of  the 
Society,  and  to  other  financial  and  economic  periodicals. 

He  was  a  man  of  large  accomplishments,  in  European 
languages,  literature,  and  art,  of  exceptionally  quick  intelligence, 
and  of  sound  actuarial  knowledge,  and  was  greatly  respected  and 
honoured  by  all  who  had  the  privilege  of  his  friendship. 
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Notes  on  Mortality  and  Life  Assurance  in  India.  By  A.  T. 
Winter,  F.I. A.,  Assistant  Actuary  of  the  Phoenix  Assurance 
Company,  Limited. 

[Eead  before  the  Institute,  26  April  1909.] 


Introdaction. 


At  the  Congress  of  Actuaries  in  Berlin  in  1906  I 
contributed  a  paper  on  Life  Assurance  in  India. 
With  certain  modifications  and  additions,  a  considerable  part  of 
that  paper  is  reproduced  in  that  which  I  am  now  reading.  My 
excuse  for  going  over  much  of  the  same  ground  again  is  that 
the  subject  has  not  been  before  the  Institute  for  many  years 
past,  and  that  the  discussion  here  will  no  doubt  elicit  further 
information  which  will  be  useful  to  the  profession. 

At  the  present  time  India  is  one  of  the  largest  and  most 
rapidly  developing  fields  for  insurance  business  in  which  the 
rates  of  mortality  differ  materially  from  those  in  temperate 
climates.  Not  only  are  there  a  greater  number  of  Europeans 
from  year  to  year  engaging  in  the  civil  and  military  administra- 
tion of  the  country  and  its  mercantile  pursuits  who  require  the 
benefits  of  assurance,  but  the  more  Europeanized  Natives 
themselves  are  also  seeking  the  same  protection. 

As  evidence  of  the  extent  of  the  interests  of  British  insurance 
companies  in  India,  I  find  that  in  the  case  of  those  offices  which 
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submit  to  the  Board  of  Trade  separate  returns  of  their  Indian 
business  the  sums  assured  in  force  amount  to  about  £7,000,000. 
But  this,  of  course,  does  not  nearly  represent  the  total  amount 
covered  bv  policies  on  lives  in  India,  as  many  English  companies 
do  not  make  separate  returns  of  such  business,  and  a  consider- 
able and  increasing  amount  is  being  written  by  American, 
Canadian  and  local  companies. 
No  legislative      ludia,    as    a    field   for    life    assurance,    is    free    from 

restrictions.  ,        .   ,       .  .  ,  i   ■    i 

legislative  enactments  such  as  those  which  restrict 
the  operations  of  life  offices  in  some  of  our  colonies.  Nevertheless, 
if  such  extremes  be  avoided,  some  Government  supervision  there 
would  probably  be  advantageous.  Under  existing  conditions 
there  is  no  proper  safeguard  against  native  companies  starting 
operations  on  unstable  lines  and  without  sufficient  capital.  The 
evils  likely  to  result  from  such  a  state  of  affairs  are,  I  understand, 
being  urged  upon  the  Indian  Government,  and  it  is  hoped 
legislation  similar  to  our  1870  Act  may  result. 

The  notes  I  am  reading  to-night  are  classed  under  five 
headings,  namely,  (1)  Indian  Mortality ;  (2)  Native  Life  Assur- 
ance;  (3)  Premiums;   (4)  Policy-values;    (5)    Conclusion. 


Indian  Mortality. 
Under  this  heading  I  am  including — 

I.     The  experience   of  the  "  British  Empire  "  Company 

(1872-1902). 

11.  A  comparison  of  the  "^  British  Empire"  Experience 
with  that  of  the  "  Standard ''  (1870-1900)  and 
"Oriental"  (1874-1891). 

HI.     The  experience  of  the  Indian  Postal  Insurance  Scheme 
(1884-1904). 

IV.     The  mortality  of  British  military  officers  (1875-1905) . 

I. — "  British  Empire  "  Experience. 

In  1904  I  had  occasion  to  make  an  investigation  into  the 
mortalitv  experienced  by  lives  assured  in  India  in  the  British 
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Empire  Mutual  Life  Assurance  Company  and  the  Positive  Govern- 
ment Security  Life  Assurance  Company  (up  to  the  date  the  latter 
office  was  transferred  to  the  former,  namely,  1895).  The 
experience  (to  which,  for  brevity,  I  shall  refer  as  the  "  British 
Empire"  experience)  extends  over  the  years  1872  to  1902  and 
comprises  the  following  data  : 


Europeans 
Eurasians. 
Asiatics     .... 

Total  .... 

Tears  of  Life 

Deaths         i 

19,S67 

4,961 

12,594 

3S9 

94 

192 

37,422 

675 

A  table    of  the    graduated    rates    of   mortality  and   also  of 
J)j.  and  Na;  at  3  per-cent  interest  ai'e  given  at  the  end  of  paper. 
constmction  of    As  it  was  considcrcd  desirable  to  observe  the  effect  of 

"Combined 

Kaces"  Table,  selcctiou,  the  poHcy  year  method  was  adopted  in 
tabulating  the  facts.  The  rates  of  mortality  were  graduated 
by  the  graphic  method  up  to  age  65,  to  Avhich  age  the  data 
were  considered  sufficiently  large  to  give  fairly  reliable  results. 
After  age  65  an  assumption  had  to  be  made  as  to  the  rates 
of  mortality  which  would  hold,  as  the  facts  were  too  meagre 
to  give  proper  averages,  and,  guided  by  the  rates  for  ages 
immediatel}'  preceding  age  65,  the  most  reasonable  basis  on 
which  to  proceed  appeared  to  be  to  adopt  rates  50  per-cent 
higher  than  the  H^^  (text-book  graduation)  ;  and  this  plan  was 
accordingly  resorted  to.  For  similar  reasons,  a  corresponding 
method  was  used  by  Messrs.  Rothery  and  Hardy  in  their 
experience  of  the  Barbadoes  Mutual  {J.I.A.,  vol.  xxvii),  where 
the  assumption  made  was  that  after  age  70  the  rates  of  mortality 
would  be  30  per-cent  higher  than  those  of  the  H^  Table.  During 
short  periods  of  furlough  to  Europe,  Europeans  lives  were  kept 
under  observation.  This  was  found  to  be  advisable  as  several 
deaths  occurred  during  these  periods,  the  inference  being  that 
the  visits  to  Europe  were  often  not  in  tlie  nature  of  holidavs,  but 
were  due  to  ill-health. 
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The  expected  deaths  by  the  graduated  rates  of  mortality  and 
the  actual  deaths  are  compared  in  the  following  table  "A^' : 


T.VBLE  A. 


"British  Empire"  Indian  Experience  {combined  races). 

Comparison  of  Actual  Deaths  uith  Expected  Deaths  l>y  graduated  rates 

of  moiiality. 


1 

Expected  Deaths 

(X) 

Exposed  to 
Risk 

Actual  Deaths 

by  graduated 
2x 

Accumulated 
Deviation 

16-24 

736 

4 

4 

0 

25-29 

3,078 

22 

22 

0 

30-34 

6,014 

48 

56 

+  8 

35-39 

7,260 

95 

82 

-5 

40-44 

6,916 

92 

100 

+  3 

45-49 

5.753 

120 

115 

-2 

50-54 

3,962 

115 

115 

-2 

55-59 

2,247 

87 

91 

+  2 

60-64 

993 

55 

53 

0 

65-69 

376 

26 

28 

+  2 

70-74 

76 

5 

8 

+  5 

75-79 

11 

6 

2 

+  1 

All  Ages 

37,422 

675 

676 

+  1 

Mortauty  Thc  cxposed  to  risk,  the  actual  deaths  and  the  expected 

Kace.  deaths    according    to    the    0"^^   Table    are    given   for 

quinquennial  groups  of  ages  in  Table  "B'^,  separate  particulars 
being  recorded  for  Europeans,  Eurasians  and  Asiatics.  It  will  be 
found  from  the  table  that  the  following  ratios  exist  between  the 
actual  and  expected  deaths,  the  special  feature  noticeable  being 
the  relatively  light  mortality  of  Asiatics  up  to  age  -15. 


Ratios  of  Actual  to  Expected  Deaths  hj  0^  Talk. 


Europeans 

Eurasians 

Asiatics 

Total 

Ages  below  45  . 
Ages  45  aud  over 
Totals,  all  ages  . 

1-60 
1-55 
1-57 

1-32 
215 
1-74 

1-16 
1-67 
1-43 

1-40 
1-65 
1-54 
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Adaptation  of  As  tlie  scpavatc  cxpcriences  of  Europeans  and  Natives 
^present  °  wcre  too  Small  to  graduate,  an  attempt  was  made  to 
races.  ^,^(j  souie  adaptation  of  the  0^^  Table  which  would 

approximately  represent  the  respective  rates  of  mortality.  On 
examination,  it  appeared  that,  taking  the  Native  rate  of  mortality 
as  O^^gx+6  ''^"<^  the  European  rate  O^^q.r+5  +  '00S,  the  deviation 
of  the  actual  from  the  expected  deaths  was  small.  The  expected 
deaths  on  these  assumed  rates  of  mortality  are  included  in 
Table  B.  It  was  also  noticed  that  the  mortality  of  the  combined 
races,  including  Eurasians,  approximated  to  O'^^qx+7,  and  the 
expected  deaths  on  that  assumption  are  also  given. 

The    following-   tigures    show    how    the    above    assumptions 
accord  with  the  facts  : 


Age 

El-ROPEASS 

Xativks 

Combined  Races 
INCLUDING  Eurasians 

Expected 
Deaths 

Actual 
Deaths 

Expected 
Deaths 

Actual 
Deaths 

Expected 
Deaths 

Actual 
Deatlis 

16-29 
30-19 
50-fi9 
70-79 

15-6 

199-3 

171-5 

6-9 

393-3 

16 
191 

175 

7 

10-1 

1120 

61-2 

3-7 

9 

115 

64. 

4 

25-7 
341-2 

282-9 
11-8 

26 
355 
283 

11 

Totals 

389 

1900 

192 

661-6 

675 

At  the  end  of  the  paper  is  given  a  table  of  rates  of  mortality 
based  on  5'^=  (0^)5^+5  + •003,  together  with  the  corresponding 
Dx  and  N.r  columns  at  3  per-cent  interest. 
Select  Table  "  C  ",  which  follows,  gives  deaths,,  classified  in 

Experience.  ,  ,  ■,  -,■ 

races,  and  analyzed  according  to 
[a]  first  and  second  years  of  assurance ; 
{b)  third,  fourth  and  fifth  years  of  assurance; 
(c)   subsequent  years ; 

and  compares  these  deaths  with  those  expected  by 

(1)   Select  0^^'-  for  the  first  five  years  of  assurance  and 
0^(5)  £qj.  subsequent  years ; 

(21   0^^^^  throushout. 


1909.]    Xotes  on  Mortality  and  Life  Assurance  in  India.         371 


a 

o  o 

O 

o 

-r  -T 

Ci 

^ 

o  o 

eo 

r: 

m  *" 

ip  O 

-?t 

(C     w 

lO 

o 

1-^  .-H 

lO 

o 

-S 

C  S 

to 

~;  j? 

^ 

^ 

•4 

O  —> 

^ 

^ 

^ 

■ii    ^ 

^ 

•1- 

s 

<o 

X  X 

2 

£:  5 

?J 

ei  M 

;>t 

X     L- 

_i 

Le 

t--  Le 

— 

X 

Le  o 

yi 

— 

^ 

O         CO 

<£.     .^ 

t-^ 

cp  t^ 

re 

ue 

re  — 

Ci 

?l 

o- 

^=§ 

'? 

•^    r^ 

^ 

^ 

o 

^  * 

ii 

H 

^m 

lie  X 

1-H 

f-^ 

S 

.J 

5«  >. 

3C  M 

n 

™  ^ 

"^ 

ej  X 

/^^ 

< 

ei 

o 

i 

__ 

—   — 

X 

_;, 

re  t^ 

i^ 

X^ 

ra  w 

^: 

3 

^ 

^  -^  »■ 

Hi  £^ 

o 

?1 

i-C  — . 

i_e 

Ci 

r-  t^ 

Ci 

o 

s 

I-^§ 

cs 

Ci  w 

Al 

_i 

^  o 

N 

<-( 

O 

*»C5 

jH 

r-l 

*" 

x.-^ 

T?    O 

i> 

N  W 

o 

t»C3 

^«i 

^^ 

.^ 

c;  -o 

._2 

_;, 

;^  X 

— 

_ 

re  -* 

_H 

S5 

«>  -  a  a 

'■f  '."^ 

* 

9 

5? 

9 

9  \- 

Ci 

9 

-  s^^  = 

ce 

x'^  X 

.^ 

z: 

— 

X  '^ 

ej 

—  ?J 

~ 

-7    X 

^ 

r  i 

?5  T\ 

Ci 

£: 

'=='^ 

a: 

X 

?J  .-J 

I_^ 

Xj 

.^ 

<^ 

o 

\fi  i-O 

.H 

^ 

t^ 

ue  lis 

fin 

^ 

*>■ 

o  i 

ill 

fi' 

^' 

CO 

S^  N 

o 

'?  ^ 

C5 

t*i^ 

^^ 

5      = 

50  O 

ro 

?0 

cjiei 

O 

_^ 

IS    rH 

X 

— , 

^ 

■^.a  t. 

00  « 

■? 

o 

t^-O 

X 

Ci 

tp  -^ 

X 

M 

-*s 

too  • 

I> 

w  6 

r-t 

^ 

lb  « 

M 

Ah 

.^ 

X  rs 

iH 

4- 

^ 

2 

rl          >> 

^ 

«  o 

■»j* 

>-!    N 

C5 

^1> 

g, 

^           X 

re  t^ 

ei  X 

=^ 

I 

■TO  S 

M 

5)  --p 

7" 

"jz 

ri 

31 

_;. 

X  ei 
c;  X 

X 

^ 

^ 

M 

—   M 

re 

_  — 

Le 

ej  re 

"^ 

^^   '^ 

l>  o 

-^ 

t^ 

^  X 

X 

Ci 

«  eo 

t^ 

CO 

.^ 

-^■s^s 

lO  i> 

X 

C5 

M  so 

N 

V 

00^ 

Ci 

o 

."^ 

-5^  3 

O 

rt  o 

^ 

ft 

O  C5 

ii 

^ 

r- 

X  >b 

*1^ 

fl-l 

ri 

—   M 

v. 

^   .a: 

-  - 

r^ 

i^ 

-  - 

x. 

X 

-  — 

- 

- 

«^ 

c.   ~ 

«  * 

X 

X 

^  -^ 

ei 

rj 

CO  re 

^- 

^- 

"^ 

-T< 

jj  f  1 

i^ 

N 

ac  x 

ii 

N 

^ 

—  ,li 

N 

N 

^ 

M 

.-4  r^ 

1— r  1-1 

o 

eo  w 

-V 

^-1 

C        X 

05  --O 

1^ 

-i 

^  X 

ri 

X 

:c  -a 

Ci 

O 

....^ 

a 

•♦*  —  i 

V   ?' 

-j 

9 

re 

ee  lA 

?' 

X 

;* 

< 

"So  * 

_i 

—  I> 

— 

-T  !>. 

ei 

^ 

„H 

-■-  ^ 

^ 

3^ 

rl           ^^ 

— ^ 

— 

ei 

—  ?j 

s 

s 

'-"H 

5           T 

t^i:^ 

ce 

t^ 

eo  O 

-* 

LO 

C  t^ 

Ci 

^ 

a 

'^•—    i 

X  r~ 

i> 

o 

V  "?* 

<M 

o 

f^     Ci 

X 

9 

-^ 

B) 

•p  CJ   p 

O 

is  i) 

•^ 

«  -^ 

Al 

C5 

6  ?! 

«           "^^ 

■^ 

w 

SJ  cs 

eo 

_, 

•^  X 

»-? 

•o 

y;*^ 

eo 

■r> 

^ 

"x'^'H   C 

n 

t- 

^  ? 

C5 

?J  o 

Ci 

o 

^  ^  i^  o 

•J 

-^  X 

^ 

■vO 

---1  re 

re 

^ 

ei 

(z  '— 

^ 

fi- 

gn 

i-     3^ 

-  - 

■^ 

-^ 

—  — 

_ 

— 

X   X 

^ 

c 

^ 

=>     - 

re  cc 

re 

re 

^  i-- 

il 

»e 

1—  — 

LO 

LO 

-^   r* 

t—   1^ 

■M 

LI    Li 

t^ 

ei  ri 

>1- 

^ 

o 

o 

TT    Tj. 

- 

■M  ei 

e'l 

x^x-- 

re  re 

_ 

£; 

-, 



X 

-r  o 

~. 

c^ 

X 

-^  —   2 

T"  ^"" 

ri 

C^  ~r 

3 

re  "^ 

^ 

-t" 

» 

.*j3    5 

i> 

M 

^ 

2 

Z.  ~ 

ei 

^ 

— 

6  o 

r] 

,1h 

-• 

s 

.5"=  >. 

X 

n  5 

55  re 

?1 

cr  CS 

b 

-H 

g 

o 

§ 

■=          35 

re  — 

C5 

SI 

^  3 

o 

re 

—  _ 

o 

Ci 

';^ 

w 

^^  —  b 

X  7* 

t~ 

o 

C5 

X  o 

eo 

f>. 

P-4 

%. 

—  o  - 

CI 

re  ^ 

fl 

^-1 

*-e 

r:  X 

ei 

>— 1 

t-- 

X-  X 

ei 

f^ 

^ 

^      "' 

o 

ri  re 

re 

X 

re  ~r 

%> 

^ 

w  ei 

_i. 

_ 

—  -1 

ri 

t^ 

_;.     _i 

x^ 

^ 

"S  5  =  5 

?1 

? 

— .  re 

le  9 

X 

o 

2; 

'^  sei  ? 

ii 

»e  c^ 

f) 

^ 

t^ 

»  ri 

.^ 

?1 

ei  — 

i^ 

Ah 

.i 

'^ 

re 

—  ri 

"~  — 

— 

M  — 

■^ 

"C! 

1  ^  = 

,  %.^ 

• 

1^ 

X 

>--=^i 

2 

>>5| 

^ 

>^^  2 

I 

^ 

—  -^  tt) 

1 

—  :^  tt 

e<!  ir 

~  2  p 

-5 

e 
< 

2< 

llr-= 

—    r? 

S5 

•*  < 

^5  1  1 

s  s 

^  re 

,t-l     s 
00  "5 

*^  c  o'^ 

'        ' 

, '^-N 

^ 

3  S 

3S 

^ 

o  — '^ 

s.'Ti  re 

00  ^^ 

—  ti^ 

<!:^ 

-*! 

— 

<! 

- 

5 

— 

■372       Notes  on  Mortality  and  Life  Assurance  in  India.      [Oct. 

The  following  observations  are  suggested  by  an  examination 
of  this  table  : 

Europeans  and     1.  Amougst  European  lives^  the   mortality   is  nearly 
as  high  in  the  first  five    years    of   assurance    as    in 
subsequent   years^  the  ratios  of    actual    to  expected  deaths  by 
the  O^'^'  Table  being  : 

1-43  for  the  first  5  years  of  assurance  ;   and 
1-50  after  the  first  5  years  of  assurance. 

During  the  first  few  years^  residence  in  India,  Europeans  are 
more  likely  to  become  victims  to  enteric  fever  and  similar  diseases 
than  subsequently,  and^  as  assurances  are  frequently  eff'ected  when 
a  man  first  goes  out  to  the  country,  this  period  of  acclimatization 
is  often  concurrent  with  the  first  five  years  of  assurance.  This,  I 
think,  explains  to  a  large  extent  the  heavy  mortality  of  Europeans 
during  that  period. 

2.  When  the  mortality  rates  of  Europeans  are  compared  with 
QM(.5)  Table,  it  is  seen  that  these  rates  are  lowest  in  the  first  and 
second  years,  then  in  the  third,  fourth  and  fifth  years  higher 
than  the  ultimate  rates.     The  figures  are  : 


Ages 

1st  and  2nd  years 

3rd,  4th  and  5th 
years 

After  5  years 

16-44 

45-72 
16-72 

1-20 

■o7 

1-01 

1-72 
1-93 
1-79 

1-36 
1-54 
1-50 

Asiatics  and 
Selection. 


3.  Up  to  age  45  the  mortality  of  Asiatics  is  more 
favourable  than  that  of  Europeans,  and  the  effect  of 
selection  is  much  more  evident  in  the  former  race.  Beyond  that 
age  up  to  age  72,  the  mortality  rates  in  the  first  five  years  of 
assurance  are  higher  for  Asiatics  than  Europeans.  The  ratio  of 
actual  to  expected  deaths  by  the  0^^'^'''  Table  is  as  follows  : 

Europeans. 


Assurance  Years 

Ages  16-44 

Ages  45-72 

First  5  years  of  Assurance  . 
After 

1-47 
1-36 

1-38 
1-54 

Asiatics. 

First  5  years  of  Assurance .         .  :               '93 
After          „            „           .         .  ■             1-19 

1-91 

1-48 
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Enraaians  and     4.  Tlic  Euvasian  expei'lence  is  perhaps  too  small  to 

Selection.  _  '  '  '  .  . 

base  any  definite  conclusions  upon,  but  it  will  be 
noticed  that  the  mortality  of  this  race  is  lighter  in  the  first 
five  years  than  in  the  case  of  Europeans  and  Asiatics,  and  heavier 
after  the  first  five  years.  The  mortality  is  also  relatively  much 
heavier  after  age  44  than  up  to  that  age, 

5.  As  Avas,  of  course,  anticipated,  the  actual  deaths  are  very 
much  heavier  in  the  first  five  years  than  the  expected  by  the 
O^^^  analyzed  tables,  and  as  far  as  I  am  aware  there  is  only  one 
published  table  with  which  this  mortality  could  properly  be 
compared,  namel}',  that  given  by  Mr.  Arthur  Hunter,  F.I. A.,  in  a 
paper  read  before  the  Congress  of  Actuaries  in  1903.  He  there 
gives  the  experience  of  Xative  lives  assured  in  India  and  Ceylon 
by  two  American  and  one  Canadian  Company,  with  the  following 
results,  which  are  compared  with  those  brousht  out  in  the  above 
Table  ''  C  ". 

Native  Lives.     Ratio  of  Actual  to  Expected.  Deaths. 


Assurance  Years 


1-5 
6tli  and  theix-after 


British  Empire 
Experience,  bv 
CKii]  and  O^i"'' 


1-88 
1-37 


Two  American  and 
one  Canadian  OtSce. 

By  Actuarial 

Society's  (of  America) 

■  Table 


2-41 
1-90 


Relatively  the  "  British  Empire  "  mortality  appears  to  have  been 
favourable. 


II. — Comparison  v:ith  other  Mortality  Experiences. 


"standand"       It   will,  I  thiuk,  bc  uscful  to  institute  a  comparison 

and  '  _  f 

"OrientaL"  betwccn  the  experience  we  have  been  describing  and 
the  results  of  similar  investigations.  The  most  important  are 
those  of  the  "  Standard  ^'  and  '•  Oriental  "  Offices.  Particulars 
of  the  "Standard''  mortality  for  the  years  1870  to  1885  and 
1885  to  1900  are  given  in  Tables  VII  and  VIII  in  a  paper 
contributed  by  Mr.  S.  C.  Thomson,  B.A.,  F.I.A.,  F.F.A.,  to  the 
Congress  in  1903;  and  the '^Oriental''  experience  from  1874  to 
1891  was  given  in  a  paper  read  by  ^Ir.  James  Chatham^ 
F.I. A.,   F.F.A.,   before   the   Congress  in   1900. 
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In  the  "  Standard"  investigations,  the  second  period,  1885- 
3900  (Table  VIII),  shows  more  favourable  rates  of  mortality 
than  the  first.  This  is  no  doubt  due  to  a  certain  extent  to  a 
general  improvement  in  mortality,  but,  Avithout  information  as  to 
the  relative  amount  of  "  select "  business  in  the  two  experiences, 
it  is  impossible  to  determine  the  weight  that  should  be  given  to 
this  improvement.  In  fact,  Mr.  Thomson  expresses  the  opinion 
"  that  it  would  not  be  safe  without  considerable  modification 
''  to  hase  premiums  upon  them,  owing  to  the  paucity  of  numbers 
"  and  the  somewhat  select  character  of  the  lives  forming  the  subject 
"  of  the  observations."  As  the  period  covered  by  the  "  Standard  " 
Tables,  1870-1885  and  1885-1900,  is  close  to  that  of  the 
"  British  Empire  ",  namely,  1872-1902,  I  have  combined  the 
"  Standard"  figures  for  purposes  of  comparison. 

In  the  following  Table  "  D  "  are  given  estimates  of  the 
expected  deaths  by  the  0^'  Table,  and  by  the  0^^  Table  talcing 
ages  7  years  older,  and  the  actual  deaths  for  each  of  the  above- 
mentioned  experiences  ;  also  similar  information  in  regard  to  the 
"  British  Empire  "  experience.  The  aggregate  expected  deaths 
for  all  ages  and  races  by  the  0^'  Table  with  7  years'  addition  to 
ages  do  not  differ  appreciably  from  the  actual  deaths.  This  is 
more  especially  the  case  with  the  "  Oriental "'  and  "  British 
Empire."  Combining  the  totals  for  these  two  offices,  the  expected 
deaths  by  this  method  exceed  the  actual  by  just  over  1  jier- 
cent.  In  the  total  of  the  three  offices  the  expected  deaths  by 
this  method  are  about  3  per-cent  less  than  the  actual. 
Extra  It  has  bcfore  been  remarked    in    papers    on    tropical 

mortality  i  ■  i  i  n  T  ■ 

increases  with     mortalitv  that  the  rates   or  extra   mortality  nicrease 

penoa  of  •-  »^ 

exposure.  ^^.^^]^  ^\^q  ggg  ^f  ^^g  ]jfg  ^^^f[  ^|^g  period  of  cxposurc ; 

and  the  investigations  referred  to  above  support  these  con- 
tentions. 

Mr.  G.  F.  Hardy  {J.I. A.,  xxv,  235)  says  in  regard  to 
European  lives  in  India  : 

"  The  effect  of  exposure  on  acclimatized  lives  appears  to 
''  increase  with  its  duration,  and  is  by  no  means  in  the  nature 
"  of  a  constant  addition  to  the  rate  of  mortality." 

Again,  Messrs.  G.  F.  Hardy  and  H.  J.  Rothery,  in  reference 
to  mortality  in  the  "West  Indies  (Barbadoes  Mutual),  state  : 

"  It  will  be  observed  that  the  extra  mortality  increases  very 
"  rapidly  with  the  age,  and  is  more  nearly  a  constant  percentage 
"  upon  the  H^  rates  than  a  constant  addition."  [J.I. A.,  vol. 
xxvii,  p.  178). 
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The  same  feature  will  be  noticed  in  the  Tropical  Experience 
of  the  New  York  Life  Office^  particulars  of  which  are  given  in  a 
paper  bv  ]Mr.  A.  Hunter,  F.I.A.,  read  before  the  Actuai-ial  Society 
of  America  in  1908.  (See  Transactions  of  that  Society,  vol.  x, 
p.  395). 

In  the  New  York  Life  Office  the  same  scale  of  premiums 
applies  to  a  number  of  tropical  countries,  including  India,  The 
rates  of  mortality  experienced  in  these  countries  are  given  below. 

I  have  also  added  the  mortality  rates  derived  from  the 
experience  of  the  L'ncovenanted  Service  Family  Pensions  Fund 
(India),  1837-1872  {J.I.A.,  xviii,  p.  153).  The  members 
of  this  Fund,  comprising  Europeans,  Eurasians,  and  Native 
Christians,  are  medically  examined  at  entry.  The  period  covered, 
1837-1872,  is  somewhat  remote,  and  the  mortality  shown  is 
probably  higher  than  that  which  rules  in  the  fund 
at  the  present  time.  I  am  giving  the  rates  of  mortality  here, 
however,  not  only  for  purposes  of  comparison,  but  as  a  further 
example  of  the  fact,  that  in  India  the  extra  mortality  increases 
with  age. 

The  mortality  in  the  Barbados  ^Mutual  Office  is  referred  to 
above,  and  as  a  comparison  of  the  rates  of  mortality  in  that 
experience  with  those  of  the  ''  British  Empire  "  Office  in  India 
may  be  of  interest,  I  give  the  relative  rates  hereunder. 


Bates  of  MoiiaJity. 


Age 

_  .  .  ,  _      .            Xew  York  Life           Uucovenanted          Baibadoes  Mutual.    | 
iiritisu  tmpire.   Tropical  Experience      Sprvice  Family      West  Indies  (excluding 

,        ,.      '^ ,  (excluding  m-st  two        Pension  Fund           first  two  years  of     ' 

(combined  races)  j^g^jg  ^f  ^gy^^j^^y         1837-1S72                  assurance)*          i 

27               -0073                   -0108 
37                -0113                    -0133 
47                -0200                    -0196 
.57                -0405                    -0354 
67               -0758                   -0738 

•0094                          0123 
•0187                        -0184 
•0312                        -0219 
•0451           1             -0344 
•092G                       •0658 

1                                   1 

♦Including  the  first  two  years  of  assurance,  the  total  rate  of   mortality  was 
10  per -cent  less  than  when  those  years  were  excluded. 

It  may  here  be  mentioned  that  Messrs.  Hardy  and  Rothery 
considered  the  rates  of  mortality  of  the  "  Barbados  Mutual  "  as 
"  being  of  the  character  of  a  standard  of  minimum  tropical 
mortality.'^ 

It  would  have  been  of  considerable  interest  if  a  table  could 
have    been    added     showing     the     mortality     experienced     by 
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European  lives  after  their  permanent  retirement  to  Europe^  but, 
in  the  case  of  the  '^  Positive "  and  "  British  Empire  ^^  offices, 
there  are  not  sufficient  data  on  which  to  base  any  definite 
conclusions.  The  only  way  to  obtain  a  sufficiently  large  number 
of  facts  relating  to  such  lives  would  be  for  the  offices  doing 
business  in  India  jointly  to  collect  the  facts  bearing  on  this  point. 

III. — Indian  Postal  Insurance  Scheme. 

Through  the  kindness  of  the  Actuary  of  the  India  Office, 
Mr.  Willis  Browne,  F.I.A.,  I  have  been  supplied  with  data 
■which  have  enabled  me  to  investigate  the  mortality  rates  amongst 
lives  assured  under  the  Indian  Government  Postal  Insurance 
Scheme.  This  scheme  embraces  all  members  of  the  Civil  Service, 
but  is  taken  advantage  of  almost  exclusively  by  Natives. 

The  annual  reports  on  the  administration  of  the  Fund  are 
very  complete  and  give  much  valuable  information  as  to  the  class 
of  policies  effected  and  the  ranks  from  which  the  policyholders 
are  drawn.  The  report  for  the  year  ending  31  March  1904 
(the  last  year  included  in  the  experience),  tells  us  that  1,062 
policies  were  issued  for  amounts  under  Rs.  1,000,  and  506 
policies  for  larger  sums,  the  average  policy  being  for  Rs.  1,342 
(about  £89).  We  are  also  informed  that  1,491  of  the  new 
entrants  were  Asiatics  and  77  were  non-Asiatics.  It  appears 
that  the  lives  are  medically  examined  before  being  admitted  to 
the  benefits  of  the  scheme. 

The  information  supplied  has  enabled  me  to  complete  an 
investigation  of  the  mortality  experienced  in  the  Fund  from  its 
inauguration  in  February  1884  to  31  March  1904. 

Whole  Life  and  Endowment  Assurance  policies  are  granted 
under  the  scheme,  the  latter  plan  having  been  introduced  in 
February  1898.  Policies  issued  under  this  plan  alreadv  pre- 
ponderate in  number,  the  existing  policies  on  the  31  March  1904 
consisting  of : 

3,074  Whole  Life  Policies  and 

5,340  Endowment  Assurance  Policies. 


Total  8,414 


It  will  be  observed  that,  as  all  the  Endowment  Assurances, 
as  well  as  a  certain  proportion  of  the  Whole  Life  Policies,  were 
effected  within  six  years  of  the  close  of  the  observations,  the 
experience  includes  a  large  percentage  of  recently  selected  lives. 
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The  following  Table  "  E  "  gives  the  Hates  of  Mortality  for 
quinquennial  groups  of  ages  ;  and  the  expected  deaths  by  the 
"  British  Empire  "  combined  Indian  Table,  the  "  British  Empire  " 
(Natives)  Table,  and  the  ''British  Empire"  (European)  Table. 

It  will  be  seen  that  the  mortality  under  the  "  British  Empire  " 
(European)  Table  is  heavier,  and,  under  the  "  British  Empire  " 
(Native)  Table,  lighter  than  that  experienced  under  the  Indian 
Postal  Insurance  Scheme. 


Table  E. 


Indian  Postal  Insurance  Scheme. 
MortaUty  Experience,   1884—1904:. 


Age 

Exposed 
to  risk 

Rates  of 
Actual     '     ^lortahty 
DeaUis     •  quinquennial 
I        groups 
(3) -(2) 

Imlia         i      Empire"      '      ^  ?!;:,'« 

(1) 
21-24 
25-29 
30-34 
35-39 
40-44 
45-49 

(2) 

1,649 
8,628 
11,842 
10,676 
7,719 
4,475 

(3) 

12 

83 

101 

116 

116 

78 

(4) 

•0073 
•0096 
-0086 
•0109 
•0150 
•0175    • 

(5)                        (ri)            i            (7) 

9-7                 9-0               13-6 

63-0                58-4                81-8       I 

110-1       1         99-2              130-7       1 

120-6              111-8              138-9       [ 

111-9              103-8       [       121-7       1 

89-5               80-5               89-2       j 

1 

21-49 

44,989 

506 

504-8             462-7             575-9 

50-54 
55-59 
60-64 
65-69 

1,939 

516 

103 

11 

76 

29 

2 

2 

-0392                56-3 
•0563                20-9 
•0194                  5  5 
•1818                    -8 

48-5 

18-6 

5-6 

•9 

51-0 

18-8 
5-4 
10 

50-69 

2,569 

109 

83-5 

73-6 

76-2       1 

All  Ages 

47,558 

615 

588-3             536-3 

652-1 

1 

IV. — Mortalify  of  British  Military  Officers  in  India. 

In  a  paper  read  before  the  Institute  by  Mr.  J.  J.  McLauchlan, 
E.F.A.  {J.T.A.,  xxxiv,  p.  251),  are  given  the  following  particulars. 
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relating  to  Commissioned  Officers  in  British  Regiments  in  India^ 
taken  from  the  Army  ^ledical  Report,  188G  : 


Statement  F. 


Average 
Strenirth 


Average  Xo.  Averase  Xo. 
of  Deaths  invalided  in 
in  a  year     i        a  year 


10  vears     ") 
1875-1886  3 


2,292 


3S-80 


132-30 


Death  Rate 
per  100 


Invaliding 

Rate  per 

100 


5-8 


Similar  information,  obtained  from  the  same  source,  up  to  and 
including  the  year  1905  is  as  follows — 


1 

Period                Average 
Fenod         ^      Strength 

Average  Xo.      Average  Xo.  j    xj    ..   t,  .          Invaliding 
of  Deaths       invalided  in          !trif^            Rate  per 
inayeai-             a  year              per  luu                 ^^^ 

10  years    ■)         ^^ 
1887-1896  3         "' 

9  years      ■)            „ 
1897-1905  i         ^'^^^ 

34-3              137-8                1-70                QSQ 
27-5              129-8                1-38                652       ' 

Ezpedition&r7 
forces. 


The  deaths  do  not  include  those  occurring  in 
expeditionary  forces,  and,  unfortunately,  complete 
information  as  to  such  deaths  is  not  forthcoming.  Returns 
have,  however,  been  published  by  the  India  Office  of  such  deaths 
from  wounds  occurring  during  the  years  1891-1903  inclusive, 
and  thev  are  as  follows  : 


Killed,  or  Died 
of  Wounds 

Wounded           ' 

■                 20 

1 

.0               j 

These  casualties  resulted  from  the  Miranzai  and  Manipur 
Expeditions  in  1891,  the  attack  on  Wana  1894,  the  Defence  and 
Relief  of  Chitral  1895,  the  Tirah  Expedition  1897-8,  the  Waziris 
Expeditions  1901  and  1902,  and  various  other  small  frontier 
expeditions,  &c.  Their  effect  would  be  to  increase  the  above  rates 
of  mortality  of  officers  during  the  period  by  about  '8  per  1,000 
per  annum.  The  recorded  rate  of  mortality  would,  of  course,  be 
still  further  increased  if  information  were  forthcomins:  reo-ardin"- 
deaths  from  disease  in  these  expeditions. 
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Compared  with  As  tlic  deaths  of  Avmy  officers  given  in  Statement  "Y" 
Empire'  Jq  not  includc  those  resnltins;  from  warlike  expedi- 

ezpenence.  >-'  ' 

tions,  it  will  be  useful  to  compare  them  with  the 
"  British  Empire "  experience  of  Europeans  in  India,  which 
consists  almost  entirely  of  lives  engaged  in  civil  occupations. 
The  age  at  which  officers  generally  retire  from  India  is  about  50, 
and  Statement  F  may  be  assumed  to  deal  with  lives  up  to  that  age. 

From  the  "British  Empire'^  European  Experience  (Table  B) 
it  will  be  seen  that  the  exposed  to  risk  and  deaths  under  age  50 
amount  to  14,997  and  207,  respectively,  giving  a  rate  of  mortality 
of  1'38  per  100,  which  exactly  corresponds  to  the  above  experi- 
ence of  Army  officers  for  the  nine  years  1897-1905,  and  is  about 
20  per-cent  lower  than  the  experience  of  Army  officers  for  the 
period  1875-1896. 

In  view  of  this,  and  that  the  somewhat  heavy  invaliding  list 
indicates  that  there  are  a  considerable  number  of  impaired  lives 
returning  home,  it  appears  that,  on  a  peace  footing,  military 
officers  should  be  charged  premiums  at  least  as  high  as  civilians 
in  India.  In  addition  such  extras  should,  of  course,  be  charged 
as  may  be  considered  necessary  to  cover  war  risks. 
Military  Service  I  havc  rccentlv  takcu  out  the   experience  of  officers 

Family  Pensions  tt-  -at-i-  oi  "n  ■^       Tt 

scheme.  uudcr  tuc  ludiau   Military  Service  xamily  rensions 

Scheme  for  the  period  1873-1902,  the  data  having  been  kindly 
furnished  bv  Mr.  AVillis  Browne,  F.I. A.  This  experience,  which 
includes  all  British  officers  joining  Indian  regiments  (i.e.,  Indian 
Staff  Corps)  since  1873,  covers  up  to  age  50  (the  usual  age  of 
retirement)  57,180  years  of  life  and  663  deaths,  and  shoMS  for 
those  ages  the  very  low  rate  of  mortality  of  1*16  per  100. 

I  do  not  propose  to  give  details  of  this  experience,  as  I  do 
not  think  it  would  serve  any  useful  purpose,  for  the  following 
reasons — 

(1)  British   officers  joining  the  Indian  Army  must  have 

served  for  one  year  at  least  (and  frequently  have 
served  several  years)  in  a  British  regiment  in  India. 
They  then  have  to  pass  a  medical  test  before  entering 
the  Indian  Army.  Consequently  a  part  at  least  of 
the  period  of  acclimatization  is  excluded,  and  the 
lives  coming  under  observation  have  passed  through 
that  period  unimpaired. 

(2)  A   part  of  the    experience   is  in   respect  of  officers, 

retired  before  age  50,  who  continue  their  membership 
of  the  fund. 
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Before  leaving  this  subject  it  will  be  interesting  to  refer  to 
the  rates  of  mortality  in  regard  to  military  lives  in  India,  given 
by  Mr.  Samuel  Brown  in  J.I.A.,  vol.  xvi,  p.  206.  These  were 
based  on  the  combined  experience  of 

(a)  Madras  Military  Fund 1808-1858 

(6)   Bombay       „  „     1816-1865 

(c)    Bengal         „  „     1800-1847 

The  rates  of  mortality  averaged  about  2*8  per  100  under 
age  50,  I.e.,  about  twice  the  rate  shown  in  the  above  State- 
ment "  F  "  for  the  period  1897-1905. 

Although  the  improved  conditions  of  life  in  India  probably 
account  for  a  considerable  reduction  in  the  mortality  amongst 
military  officers,  it  must  be  borne  in  mind,  in  comparing  the 
earlier  experience  with  that  given  in  Statement  "F^',that  the  former 
includes  deaths  from  all  causes,  whereas  the  latter  excludes  deaths 
resulting  from  military  expeditions. 

Native  Life  Assurance. 

The  mortality  experience  of  Native  assured  lives  in  India  is 
not  of  very  general  interest  to  Actuaries,  as  comparatively  few 
Companies  have  embarked  in  that  class  of  business.  Actuaries 
have,  however,  in  recent  years  been  asked  to  advise  Native 
Assurance  Companies  on  questions  of  rates  and  reserves,  and 
Members  of  the  Institute  have  also  been  consulted  from  time  to 
time  on  other  subjects  involving  the  rates  of  mortality  of  Oriental 
races. 

Whilst  admitting  that  the  experiences  of  Native  assured  lives 
which  I  am  able  to  give  are  not  large,  and  that  results  might 
differ  considerably  with  the  varying  conditions  under  which  the 
business  is  transacted,  any  light  that  can  be  thrown  on  this 
matter  will,  I  hope,  be  of  some  use  to  the  profession. 
Eiiribie  The  vast  majority  of  the   Indian    Natives    are  quite 

Natives.  -t-iip  /.i- 

ineligible  tor  assurance  on  account  of  their  poverty  and 
illiteracy.  According  to  the  Census  Report  of  1901,  less  than 
one  per-cent.  of  the  male  population  over  20  years  of  age  were 
literate  in  English — that  is  less  than  750,000.  As,  generally 
speaking,  only  the  class  of  Natives  who  are  educated  in  English 
would  be  acceptable  to  British  companies  for  assurance,  it  will 
be  seen  that  the  scope  for  Native  assurances  is  very  much  smaller 
than  might  be  imagined  from  the  enormous  population  of  the 

VOL.    XLIII.  2    E 


382       Notes  on  Mortality  and  Life  Assurance  in  India.        [Oct. 

country  ;  and  companies  can  only  look  to  a  very  limited  part  of 
the  Native  community  for  acceptable  business.  Experience  shows 
that  this  class  is  subject  to  a  much  lighter  mortality  than  the 
general  population,  the  difference  being  considerably  greater 
than  would  be  found  in  a  comparison  of  assured  lives  and  the 
ireneral  population  in  western  communities.  Famine  and 
epidemics  are  two  of  the  chief  causes  of  the  very  high  rates  of 
mortality  ruling  among  the  Indian  Native  population.  From  the 
former  cause  the  comparatively  well-to-do  and  literate  class  of 
Natives  referred  to  are  practically  immune,  and,  although  they 
still  have  much  to  learn  in  hygienics,  their  means  enable  them  to 
live  under  more  comfortable  and  less  unsanitary  conditions  than 
the  rank  and  tile  of  the  population.  This  renders  them  less 
liable  to  succumb  to  plague  and  other  epidemics,  and,  in  case  of 
illness,  they  have  the  advantage  of  medical  assistance  which  often 
is  not  available  to  the  poorer  members  of  the  community.  These 
facts  are  mentioned  more  especially  to  show  why  mortality  rates 
based  on  census  statistics  of  the  whole  population  ai"e  no  criterion 
of  the  rates  which  may  be  expected  to  rule  amongst  assured  lives. 
The  "  Oriental '^  ofHce  in  Bombay,  which  was  established  in 
1874,  was,  I  believe,  the  first  company  to  insure  Native  lives  at 
moderate  premiums.  At  that  time,  very  little  information  was 
available  as  a  guide  to  the  rates  of  mortality, which  were  likely  to 
rule, amongst  the  class  from  which  Native  policyholders  would  be 
drawn.  It  was  a  new  development  for  an  Oriental  race,  and  only 
experience  could  teach  companies  the  weight  to  be  attached  to 
special  features  of  the  business — amongst  the  more  important 
of  these  being  the  degree  of  probity,  in  their  relations  to  a 
life  office,  which  might  be  expected  from  Natives  of  the  class 
referred  to. 
Age  and  class     As  from  time  to  time  further  evidence  of  the  rates  of 

limitations.  . .  i       -\-      •  i  •  i  i 

mortalitv  amongst  assured  Aative  lives  has  been 
forthcoming,  additional  companies  have  entered  the  field,  and 
there  are  several  British  companies,  having  branches  in  India,  who 
now  extend  the  benefits  of  life  assurance  at  moderate  premiums 
to  certain  classes  of  the  Natives  of  India,  subject  in  most  cases  to 
restrictions  as  to  the  class  of  assurance  and  limitations  as  to  age 
at  entrv.  Some  of  these  companies  specifically  state  the  classes 
of  Native  lives  whom  alone  they  are  prepared  to  assure.  Some, 
again,  restrict  Natives  to  endowment  assurance  policies,  and  most 
of  them  exclude  Native  lives  whose  ages  exceed  45  years.  As  the 
rates  of  mortality  amongst   assured   Natives  are,  until  the  later 
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ages,  relatively  light  compared  with  Europeans,  it  appears  that 
endowment  assurances  are  the  class  of  contract  which  can  most 
advantageously  be  gi  anted  on  these  lives. 

A  comparison  of  the  rates  of  mortality  in  the  general  Xative 
population  and  amongst  Xative  assured  lives  is  appended.  Much 
higher  rates  rule  in  the  former  throughout  the  table.  The 
disparity  is,  however,  specially  noticeable  up  to  age  45,  and  this 
feature  may  partly  be  accounted  for  by  the  greater  proportion  of 
select  lives  amongst  the  assured  lives  up  to  that  age. 


Table  G. 


Natives.     Bates  of  Moiiolity. 


Natives 
(Males) 

"  British 
Empire  " 

Indian  Go\-t. 

Posta!  Assce. 

ungrad. 

" 

Standard  " 
1S95— /OO 

Ages 

Census  ISSl 

Natives 

Natives 

0« 

G.  F.  Hardy 

ungrad. 

ungrad. 

(a) 

(&) 

(c) 

(rf) 

20-24 

•0191 

•0066 

•0073 

•0103 

00431 

25-29 

•0207 

•0049 

•0096 

00523 

30-3-t 

•0226 

•OOoO 

•0086 

•0090 

0064S 

35-39 

•0248 

•0090 

•0109 

00804 

40-44 

•0281 

•0144 

•0150 

•0170 

01001 

45-49 

•0328 

•0242 

•0175 

01277 

50-54 

•0403 

•0342 

•0392 

•0256 

01693     1 

55-59 

•0480 

•0226 

•0563 

0233H 

60-64 

•0672 

•0357 

•0194 

•0662 

03344 

65-69 

•0990 

•0770 

•1818 

04900 

1 

{a)  J.I. A.,  vol.  XXV.,  p.  234. 

{b)  Derived  from  Table  B,  p.  369. 

(e)  Table  E,  p.  378. 

(d)  Proceedings  of  the  Congress  of  Actuaries,  1903,  p.  113. 

Premiums. 

As  a  result  of  enquiries  made  of  British  Companies  I  am 
able  to  furnish  the  following  statements  in  regard  to  the  extras 
charged  for  lives  resident  in  India,  Burma,  Ceylon  and  the 
Straits  Settlements.  I  would  take  the  opportunity  of  thanking 
the  Offices  for  their  courtesy  iu  answering  my  enquiries. 


2  E  2 
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Dealing  first  with  the  offices  which  charge  a  uniform  extra 
for  all  ages,  I  have  prepared  the  following  Table  "  H." 


Table  H. 

Annual  Piafes  per-cent.  of  Extra  Premium  charged  for  India,  Burma, 
Straits  Settlements  ami  Ceylon  by  Companies  adopting  the  same  rate 
of  extra  loremium  at  all  ages. 

Number  of  Offices  charging  rates  referred  to. 


1 

Whole  L 

iFE  Policies 

Endowment  Assurance  Policies              | 

Rate  of 
extra 

1 

1 

1 

charged 

India 

j      Burma 

Straits 
I  Settlements 

Ceylon 

India 

Burma 

SeK^tsj     Ceylon    | 

1  £   *.   a. 

1 

1 

2     2     0 

1 

1     !    ...     '■ 

2     0     0 

1 

1 

1  10     0 

2 

3 

3 

3 

2 

2 

3                   2 

15     0 

1 

1 

1 

1 

1 

1 

1                    1 

110 

1 

1 

1 

1 

1 

1 

1                   1 

10     0 

18 

19 

20 

18 

14 

17 

16                16 

0  15    0 

3 

j         1 

1 

4 

6 

3 

4                  6 

0  12     6 

1 

1 

1 

1 

1 

1 

0  10    0 

1 

... 

1 

»0    6    0 

I 

1 

i 

1 

i 

1 

1 

1 

1         1         1 

! 

Thirteen  of  the  oflSces  referred  to  above  charge  the  extra  for  a  limited 
term  of  years  only. 

Nine  of  these  charge  a  uniform  extra  of  1  per-cent  per  annum  for  ten  years 
only. 

One  of  these  charges  a  uniform  extra  of  1  per-cent  per  annum  for  five  or 
ten  years  only,  according  to  circumstances. 

One  of  these  charges  a  uniform  extra  of  1  per-cent  per  annum  for  five  years 
only. 

One  of  these  charges  a  uniform  extra  of  25s.  per  cent,  per  annum  for  five 
years  only. 

One  of  these  charges  a  uniform  exti-a  of  30.?.  per  cent,  per  annum  for  five 
years  only. 

One  office  charges  30*.  for  first  rive  years  (if  life  unacclimatized)  reducible  to 
155.  afterwards. 

Another  office  in  the  same  circumstances  charges  30*.  per-cent.  first  rive 
years,  20«.  per-cent.  second  five  years,  and  10s.  per-cent.  afterwards. 

*  The  Company  charging  6*.  per-cent  extra  per  annum  makes  this  rate 
permanent,  and  takes  only  a  special  class  of  lives,  subject  generally  to  favourable 
mortality. 

It  will  be  noticed  that  more  than  half  of  these  offices  charge 
1  per-cent  per  annum  extra  for  all  the  countries  referred  to,  and 
about  half  limit  the  extras  charged  to  a  term  of  years  only. 
Graduated          Seventeen  of  the  offices  srivins  me  information  charge 

extras.  .  i  i  i 

premiums  based  on  graduated  extras  to  home  rates 
increasing  with  the  age  at  entr3\     Of  these  I  have  selected  seven 
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companies  having  agencies  in   the  East   and    actively  working 
there^  and  give  below  the  average  extras  charged  by  them. 

►Statement  J. 


;     Average  yearly  extra 
Description  of  Assurance                  |          over  home  rate 
1        Per  £100  assured 

Whole-Life  Assurance — 

Age  at  entry  20 
»  '    30 
.,       40 
„       50 

£   s.     d.             \ 
0  11     9             j 
0  14     1 
0  17     3 
15     6 

Kndowraent  Assurance.  Death  or  60 — 
Age  at  entry  25 
„       35 
.,       45 

0  12     0 
0  14  10 
12     0 

HewTork  In  Ml".  A.  Hunter's  papei-,  already  referred  to,  dealing 
with  mortality  in  tropical  countries,  are  given  the 
rates  of  premium  charged  by  the  New  York  Life  in  certain  parts 
of  the  tropics,  including  India.  These  rates  are  said  to  be 
"  similar  to  those  charged  by  other  American  and  Canadian 
Companies." 

The  annual  extras  over  home  rates  are  as  follows — 

Statejient  K. 


Description  of  Assurance 

Annual  extra  over 

home  rate. 
Per  £100  assured 

1  Whole-Life  Assurance — 

£ 

s. 

d.             1 

Age  at  entry  25 
„      35 

1 
1 

0 

4 

10 
0 

„      45 

1 

9 

10 

>.         J.      55 

2 

0 

4 

20  Year  Endowment  Assurance — 

Age  at  entry  25 

0 

19 

2 

»      35 

1 

1 

2 

„         „      45 

1 

5 

9 

„      55 

1 

17 

9 

The  British  offices  chiefly  concerned  with  Indian  risks,  namely 
those  whose  average  rates  of  extra  premium  are  given  in  the  above 
Statement  "J  ",  appear  now  to  recognize  generally  that  the  extra 
should  be  an  increasing  one  with  age  at  entry;  and  none  of  these 


Premiiuns  for 
Natives. 
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offices,  I  believe,  restrict  the  extra  to  a  fixed  term  of  years  only. 

Their  practice  in  both  these  respects  appears  to  be  warranted  by 

the  mortality  experience  of  assured  lives,  which  shows  the  extra 

risk  to  increase  with  advancing  age. 

As  several   offices  are   charging  the   same   premiums 
for  Natives  as  for  Europeans  it  will  be  interesting  to 

ascertain  how  far  this  appears  to  be  justified. 

The  net  premiums  for  whole-life  and  endowment  assurance 

policies  have  been  calculated  : 

1.  According    to    the    "British  Empire"  Experience   of 

combined    races,    i.e.,    Europeans,    Eurasians    and 
Natives. 

2.  According    to    the    "British  Empire"  Experience   of 

Europeans  where  $'.r  =  0^^</.i.+5+'OOo. 

3.  According   to  the   "British   Empire"    Experience    of 

Natives  where  (/x  =  Ol^,(j_r^S' 


Statement  L. 

Annual  Nd  Freiniums  per  £100.     Interest  3  per-cent. 

I. — Combined  Eaces.     "  British  Empire  " — India. 


Age 

Whole-Life 

]  5-Year  Endowment 
assuranxe 

25-Year  Exdowmekt 
assuraxce 

Combined 
Races. 
India 

Excess  over 
OM 

=Net  extra 

Combined 
Bai'es. 
India 

Excess  over 

0-M 

=  Net  extra 

Combined 
Races. 
India 

Excess  over 

OM 
=Net  extra 

20 
30 
40 
50 

£    s.    d. 

1  12  11 

2  5  10 

3  6     1 
5     0  10 

£    *.    d. 
0    6     9 
0  10     0 
0  15     7 
16     2 

£    s.    d. 
5  11     5 

5  15     5 

6  3     0 

£    .9.    d. 
0    2     0 
0     3     4 
0     6     5 

£    *.    d. 
3     2     5 

3  8     0 

4  0     0 

£    *.    d. 
0     2     8 
0     4     8 
0  10     0 

II. — Europeans.     "  British  Empire  " — India. 


Age 

Whole-Life 

1o-Year  Endowment 
Assurance 

25-Year  Endowment 
Assurance 

Europeans. 
India. 

Excess  over 
OM 

=  Net  extra 

Europeans. 
India 

Excess  over 
OM 

=  Net  extra 

Europeans. 
India 

Excess  over 

= Net  extra  ! 

1 

20 
30 
40 
50 

£    *.     d. 

1  15     0 

2  6     9 

3  5     4 

4  17     1 

£    *.    d. 
0     8  10 
0  10  11 
0  14  10 
12     5 

£    s.     d. 
5  13  10 

5  17     3 

6  3     8 

£    s.    d. 
0     4     5 
0     5     2 
0     7     1 

£    *.   d. 
3     4  11 
3     9  10 
3  19  11 

£    *.    d. 
0    5     2 
0     6     6    1 
0    9  11 
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III. — Xufires.     "  British  Empire  ' — India. 


i 

Whole-Lifr 

15-Yeab  Exdowmest 
asscbance 

25- Year  Exdowmknt 
Assurance               i 

Age 

Xatives. 
India 

Ex<.e.<>  over 
=  Xet  extra 

Natives. 
India 

Excess  over 
O-M 

=Xet  extra 

Natives. 
India 

1 
Excess  over  ' 

=  Xet  extra 

20 
30 
40 
50 

£    .».     d. 

1  11     6 

2  3  10 

3  3     5 

4  17     2 

£    *.    d. 
0     5     4 
0     8     0 
0  12  11 
12     6 

£    J.    d. 
5   10  10 

5  14     5 

6  14 

£     .r.     d. 

0     15 
0     2     4 

0     4     9 

£    *.    d. 
3      1      S 
3     6     9 

3  17     4 

£    *.    d. 
0     1  11 
0     3     5 

0     7     4 

The  excess  over  the  O'*^  premium  (or  net  extra)  is  greater  in 
the  case  of  Europeans  than  that  of  Natives,  for  ages  at  entiy 
20  to  40,  but  in  practice  offices  do  not,  in  any  instance,  charge 
lower  rates  for  the  latter.  They  are  probably  fully  justified  in 
adopting  this  course,  as  the  experience  of  Native  mortality  is 
meagre  compared  with  that  of  Europeans,  aud  a  margin  in 
premiums  is  required  to  cover  possible  adverse  variations  in  the 
mortality  rates.  Then  again,  Europeans  can  generally  furnish 
absolute  proof  of  age,  whereas  the  evidence  on  this  point  which 
the  Native  can  produce  is  much  less  reliable. 

The  fact  that  the  difi"erent  experiences  of  Native  assured  lives 
may  vary  considerably  is  evidenced  by  the  comparison  of  the 
rates  of  mortality  of  '•'  British  Empire'^  Natives  with  those  assured 
under  the  Government  Postal  Assurance  Scheme,  Table  "  E  ", 
p.  378,  where  the  latter  show  considerably  heavier  mortality  than 
the  former.  Under  the  Government  Postal  Assurance  Scheme, 
however,  the  actual  deaths  are  less  than  those  expected  by  the 
"'•'  British  Empire  "  (India)  European  rates  of  mortality. 
A«e  Limit  for  Assumiog  that  Native  lives  are  not  accepted  at  higher 
ages  at  entry  than  40,  and  that  only  the  best  classes 
of  Natives  are  regarded  as  eligible  at  all,  the  "  British  Empire" 
experience  does  not  appear  to  waiTant  higher  rates  of  premium 
for  Natives  than  for  Europeans. 

Considerable  additions  have,  for  the  following  reasons,  to  be 
made  to  the  net  extras  shown  under  heading  II  in  arriving  at 
the  corresponding  office  extra  premiums. 

First,  it  is  customary  for  offices  to  allow  a  rebate  of  extra 
premiums  for  periods  of  home  residence.  In  the  "  British 
Empire  ''  experience  lives  were  kept  exposed  for  these  periods, 
and,    consequentlv,   the    ])remiums    under    heading    II    do    not 
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provide  for  any  rebate.  The  net  extra  has,  therefore,,  to  be 
increased  to  provide  this  benefit.  Assuming  an  assured  is  on  an 
average  at  home  for  six  months  in  5  years,  i.e.,  that  he  pays 
4i  years'  extra  during  5  years'  assurance,  the  net  extra  above 
would  require  to  be  increased  by  ith,  or  (say)  11  per-cent. 

Second,  this  increased  net  extra  would  require  to  be  loaded 
for  expenses,  commission,  profits  and  contingencies  (including 
possible  deterioration  after  retirement  to  England) — a  further 
25  per-cent  (say) — making  the  total  loading  on  the  extras  under 
heading  II  approximately  39  per-cent. 

In  the  following  table  are  given  the  net  extras  increased  by 
40  per-cent : 

Statement  M. 

Office  Anmuil  Extra  Premiums  per  £100  Assurance. 


15- Year 

25 -Year         ' 

1         Age 

Whole-Life 

Endowment 

Endowment 

! 

Assurance 

1 

Assurance 

1 
1 

£    s.    d. 

*.    d. 

s.  d. 

20 

0  12     5 

6     3 

7     3 

30 

0  15     4 

7     3 

9     1 

40 

1     0  10 

9  11 

13  11 

50 

1  11     5 

The  above    extras    are,   under    the    wbole-life    table,  slightly 
higher,  and  under  endowment  assurance  tables  lower,  than  those 
of  the  British  companies  given  on  page  385  (Statement  J.). 
Extras  on  Uudcr  thc  wholc-Ufe  table  the  extras  approximate  to 

those  found  by  rating  a  life  up  5  years  and  charging 
in  addition  a  constant  of  10s.  per-cent.  This  method  of  rating 
appears  to  be  a  suitable  one  for  India  under  that  table. 

It  will  be  noticed  that  the  extra  premiums  under  endowment 
assurances  are  lower  than  those  under  whole-life  assurances, 
and  that  they  increase  with  the  age  at  entry  and  length  of  the 
term  of  the  policy. 

Policy- Values. 

I  should  preface  the  following  remarks  by  saying  that  they 
relate  specially  to  companies  working  actively  in  India,  and 
particularly  to  those  insuring  Native  lives.  In  an  office  which 
has  comparatively  few  Indian  risks  and  which  does  not  assure 
Native  lives,  the  matter  would  not,  of  course,  be  of  sufficient 
importance  to  warrant  a  departure  from  its  general  method  of 
valuing  policies  subject  to  climate  or  occupation  extras. 
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It  is  the  practice  of  some  offices  to  value  such  policies  on 
the  same  basis  as  home  contracts,  and  to  reserve  part  of  the 
extra  premium  for  the  current  year  to  meet  the  unexpired  risk, 
regarding  the  extra  risk  as  a  constant  one  from  year  to  year.  On 
the  basis  of  the  "British  Empire'"'  experience,  however,  such 
reserves  would  appear  to  be,  after  the  first  few  years'  duration, 
inadequate  for  whole-life  policies. 

Taking  age  30  at  entry,  for  example,  it  will  be  seen  from 
Statement  "N",  given  at  the  end  of  the  paper,  that  the  additions 
required  to  the  0-*^  reserves  per  £100  whole-life  policy  are  as 
follows — 


Duration 
years 

For  Policies 

on 

European  Lives 

in  India                1 

1 

For  Policies 

on 

Native  Lives 

in  India 

£. 

£ 

1 

•12 

•24 

3 

•39 

•73 

5 

•68 

1-24 

10 

1^49 

2^58 

20 

3-23 

513 

30 

4-43 

«-62 

40 

4-52 

1 

5-47 

LivM  should       The  values  of  policies  on  Native   lives  correspond  to 

te  rated  np  ^ 

invainatioiL  0  valucs  taking  livcs  6  years  older  than  true  ages 
at  entry,  and  those  for  European  lives  approximate  closely  to 
O^^  values  taking  the  lives  4  years  older  than  true  ages  at  entry, 
and  these  would  appear  to  be  suitable  methods  of  valuation. 
These  methods  not  only  more  truly  represent  the  liability  under 
the  sum  assured  than  is  the  case  where  part  or  the  whole  of  the 
year's  extra  is  reserved  in  addition  to  the  ordinary  home  value, 
but  they  also  have  the  advantage  of  making  proper  provision  for 
increased  liability — 

(a)  under  bonuses ; 

[b)  under  paid-up  and  limited   payment   policies,  if  the 

extra  premium  ceases  with  the  ordinary  premium. 

In  the  case  of  European  lives,  the  basis  of  reserves  would 
require  to  be  modified  on  a  life  jiermanently  returning  to 
Europe. 

With  regard  to  Native  lives,  the  adoption  of  the  ordinary 
English  reserve,  with,  perhaps,  a  part  of  the  extra  for  current 
risk,  is  especially  unsuitable,  as  the  rates  of  mortality  appear  to 
correspond  more  closely  to  a  constant  addition   to  age,  and  the 


390       Notes  on  Mortality  and  Life  Assurance  in  India.       [Oct. 

question  of  modification  of  reserves  on  retirement  does  not  arise 
as  with  English  lives. 

Endowment  It  vvill  be  sBcn  from  Statement  "  N  "  that  under  endow- 
vaiues.  ment  assurances  the  0'^   policy-values  are  generally 

slightly  greater  than  those  under  the  Indian  Tables,  but  the 
differences  are  always  small.  If  any  considerable  amount  of 
bonuses  attached,  the  differences  would  be  in  the  opposite 
direction ;  but,  except  in  cases  where  the  bonus  was,  relatively 
to  sum  assured,  very  large,  the  deficiency  in  the  0"*^  value  would 
be  small. 

At  the   end   of  the  paper  are  given  specimen  policy-values 
based  on  the  three  tables  of  mortality  referred  to  on  page  386. 


Conclusion. 

It  will  be  convenient  to  summarize  the  more  important  points 
referred  to  in  the  paper. 

As  regards  the  "British  Empire"  Experience. 

Selection.  1.  Tlic  effcct   of  selcctiou  on  European   mortality  in 

India  is  not  apparent,  the  mortality  rates  in  the  first 
five  years  of  assurance  being  approximately  the  same  as  those 
ruling  for  lives  of  the  same  age  which  have  been  insured  for 
longer  periods.  This  may,  perhaps,  be  accounted  for  by  the  fact 
that  the  trying  period  of  acclimatization  is  frequently  concurrent 
with  the  first  live  years  of  assurance. 
Mortality  2.  Tlic  ratcs  of  mortality  of  Europeans,  Asiatics  and 

rates.  .  •'  . 

combined  races,  respectively,  are  approximately  repre- 
sented by  the  following  modifications  in  the  0^  Table — 
For  Europeans,  5'.v  =  ^yx+5  +  '003 

For  Asiatics,  ^'a,  =  ^j.+6  ^  being  the 

For  combined  races,  including  Eurasians,     normal  age. 

This  last  rate  of  mortality  is  brought  out  approximately  in 
the  "British  Empire"  experience,  but  would,  of  course,  vary 
with  the  relative  number  of  the  different  races  combined  in  any 
experience. 

Preminms.  From  the  forcgoiug,  it  appears  that   in   the   case  of 

Europeans  in  India  an  addition  to  age  at  entry,  supplemented  by 
a  constant,  is  a  more  suitable  wav  of  derivinir   the   Indian  rate 
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of  premium  from  the  home  rate   than  increasing  the  latter  by  a 

uniform  addition  at  all  ages  at  entry. 

Natives.  3.  The  Hiost  eligible  class  of  Natives  are  assurable  at 

the   same  rates  as  Europeans  in   India,  provided  their    age    at 

entry  does  not  exceed  40. 

poucy-vaiues.      4.  With  regard  to  policy- values,  the  plan  of  increasing 

the  ordinary  home  reserve   by  the  whole  or  part   of  the  current 

year's   extra  appears  to  give  insufficient  reserves  for  whole-life 

policies  after  the  first  few  years'  duration,  more  especially  where 

the  amounts    of  reversionary  bonuses    attaching    are    relatively 

large. 

In  the  case  of  Native  lives  the  reserves  on  the  above  basis  are 
less  adequate  than  in  that  of  European  lives. 

A  more  suitable  basis,  if  the  valuation  is  under  the  0"*^  Table, 
would  apparently  be  to  treat  European  lives  as  4  years  older  and 
Native  lives  as  6  years  older  than  their  true  age  at  entry. 

Under  endowment  assurances,  the  ordinary  0^^  reserves  for 
true  ages  at  entry  are  apparently  sufficient. 

As  regards  the  Experience  of  the   Indian  Postal 
Assurance  Scheme. 

5.  This  experience,  which  consists  almost  entirely  of  Native 
lives,  shows  heavier  mortality  than  the  "  British  Empire " 
(Native)  Experience,  but  lighter  mortality  than  the  "British 
Empire  "  (European)  Experience. 

As  regards  the  Experience  of  British  Military  Officers 
in  India. 

6.  The  mortality  from  1875-1905  shows  a  very  great 
improvement  over  the  earlier  experiences. 

Without  taking  into  account  war  risks,  British  military 
officers  should  be  charged  premiums  at  least  as  high  as  civilians 
in  India.  In  addition,  such  extras  for  occupation  as  may  be 
considered  necessary  should  also  be  imposed. 
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Abstract  of  the  Discussion. 

Mr.  a.  W.  TAEX,  in  opening  the  discussion,  said  that  in  the 
course  of  his  paper  Mr.  Winter  had  made  a  very  complete  collection 
of  the  A-arious  tables  that  had  been  published  with  regard  to  the 
experience  of  life  assurance  companies,  both  British  and  American, 
which  had  transacted  business  in  India,  and  the  results  shown  in 
those  tables  were  no  doubt  a  valuable  contribution  to  the 
knowledge  of  the  comparative  duration  of  life  among  certain  classes 
in  that  country,  but  of  course,  as  the  author  pointed  out,  they 
could  not  be  said  to  represent  Indian  mortality  as  a  whole.  What 
they  did  represent  was  what  might  be  called  the  middle  classes  of 
India,  professional  men,  merchants,  tradesmen,  and  Government 
employees,  who,  it  should  be  remembered,  formed  but  a  very  small 
proportion  of  the  natives.  For  the  general  mortality  in  India,  only 
the  Census  Returns  were  available,  and  they  gave  a  very  inadequate 
idea  of  the  real  incidence  of  the  mortality.  In  an  interesting  paper 
read  before  the  Eoyal  Statistical  Society  in  April  last,  entitled 
Peradventures  of  an  Indian  Life  Table  ",  by  Sir  Athelstan  Baines, 
the  Honorary  Foreign  Secretary  of  that  Society,  that  gentleman 
very  graphically  described  the  difficulties  of  obtaining  statistics 
from  which  could  be  constructed  reliable  life  tables  of  Indian 
mortality.  He  there  mentioned  that  the  registration  of  births  and 
deaths  was  of  very  little  value  for  that  purpose,  and  also  that  the 
age  distribution  was  of  an  irregular  character,  owing  to  the  marriage 
and  birth  rates  being  affected  by  periodic  famines.  Then  there  was 
a  tendency  to  state  ages  in  multiples  of  five,  and  also  to  set  down 
favourite  numbers,  while  in  advanced  life  the  age  was  considerably 
over-stated,  even  to  the  extent,  according  to  Sir  Athelstan  Baines, 
of  from  25  to  30  years.  In  addition  to  famines,  the  natives  of 
India  were  subject  to  periodic  intervals  of  cholera  and  bubonic 
plague,  causing  an  exceptionally  heaA^y  mortality.  For  instance, 
during  the  epidemic  of  plague  in  India  from  1896  to  1903,  there 
were  reported  more  than  two  million  deaths  from  this  cause  alone, 
and  the  number  might  easily  have  been  increased  to  three  millions, 
because  a  large  number  of  deaths  were  not  reported,  as  no  e\-idence 
could  be  obtained. 

In  Tcxble  G  of  the  paper,  ]\Ir.  Winter  compared  the  rate  of 
mortality  in  the  different  experiences  which  he  tabulated  with  the 
rate  of  mortality  brought  out  in  the  Census  of  1881.  He  thought 
the  author  would  considerably  add  to  the  value  of  the  table,  if  he 
would  also  include  the  results  of  the  Census  of  1901,  and  thus 
bring  the  table  more  up-to-date.  The  figures  of  the  last  Census 
were  certainly  more  reliable  than  those  of  1881,  and  also  showed  a 
marked  decrease  in  the  mortality  at  the  younger  ages.  There  was 
another  feature  in  the  tabular  results  of  the  Census  of  1901  which 
was  of  inteixst.  The  mean  duration  of  life  was  set  out  for  six 
different  proAnnces  of  India,  A'iz.,  Bengal,  Bomljay,  Madras,  the 
North- West  Proxnuces  (now  the  United  Provinces),  the  Punjaub, 
and  Burma ;    and  it  seemed  very  curious  that  throughout  the  table 
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there  should  be  such  a  wide  difference,  between  the  mean  duration 
of  life  in  Bombay  and  the  North  "West  ProA-inces  on  the  one  hand, 
and  in  Burma  on  the  other.  For  example,  at  age  30,  the  figures 
were  22  and  22-3  for  the  former  provinces  respectivelj',  and  27-7  for 
Burma.  Perhaps  the  President,  who  constructed  the  table,  would 
be  able  to  throw  some  light  upon  that  curious  circumstance,  and 
explain  whether  the  mortality  was  much  lighter  in  Burma,  or 
whether  the  method  of  taking  the  census  there  was  of  a  more 
scientific  character. 

He  believed  that  the  heaAy  mortality  amongst  the  troops 
stationed  in  India  was  due  to  a  great  extent  to  malarial  fever, 
which  was  known  to  be  caused  entirely  by  mosquitoes.  With 
regard  to  the  mortality  among  Europeans  resident  in  India,  he 
submitted,  in  A-iew  of  the  great  improvements  made  in  the 
conditions  of  life,  and  in  the  increased  facilities  for  residence  in  the 
hill  country  during  the  hot  months,  within  the  last  ten  or  twelve 
years,  that  any  experience  going  back  to  the  early  seventies  was  of 
comparatively  little  value,  in  determining  what  the  rate  of  mortality 
amongst  Europeans  in  India  was  at  the  present  time.  It  seemed 
to  him,  also,  that  Mr.  AVinter  was  hardly  consistent  in  his  A^iews  as 
to  the  effect  of  acclimatisation  upon  Europeans.  In  one  part  of  the 
paper,  he  stated  that  during  the  first  five  years  the  mortality  Avas 
exceptionally  heaAy,  and,  later  on,  that  the  effect  of  exposure  of 
acclimatised  lives  increased  Avith  the  duration  of  the  risk,  so  that  in 
course  of  time  the  mortality  must  be  A'ery  consideralile  indeed. 
Xobody  seemed  to  knoAv  AA'hat  the  effect  of  acclimatisation  really 
was  ;  it  Avas  a  matter  Avhich  AA-as  of  a  somcAvhat  nelnilous  character, 
and  Avas,  he  thought,  not  so  much  due  to  the  climate  as  to  the  care 
A\-hich  residents  took  of  themseh'es,  and  to  their  avoidance  of 
mosquitoes  and  other  insects.  The  longer  they  Avere  in  India  the 
more  careful,  of  course,  they  became  in  those  matters.  The  Indian 
statistics  as  to  the  effect  of  acclimatisation  Avere  insufficient  at 
present  to  enable  any  definite  laAv  to  be  formulated,  but  it  was  to 
be  hoped  that  some  day  more  accurate  knoAvledge  Avould  be  obtained 
upon  so  important  a  subject. 

Mr.  Tarn  referred  in  conclusion  to  the  Avork  of  the  Oriental 
Company,  Avhich  he  Avas  very  glad  Mr.  "Winter  had  mentioned, 
because,  in  a  paper  he  himself  had  the  honour  of  reading  before  the 
Institute  some  ten  j-ears  ago  {J.I. A.,  \o\.  xxxIa^,  p.  517)  he  AA-as  one 
of  the  first  to  point  out  the  highly  important  Avork  that  that 
company  AA-as  then  doing  and  had  been  doing  noAv  for  thirtj^-five 
years.  The  company  Avas  formed  by  the  late  Mr.  McLauchlan 
Slater,  in  the  face  of  A^ery  gi'eat  difficulties,  but  he  succeeded  in 
conferring  upon  the  native  population  of  India  A'ery  great  benefits, 
charging  them  the  same  rates  of  premium  as  Avere  charged  to 
Europeans.  He  felt  couA-inced  that  had  Mr.  Slater  been  alive  at 
the  present  time  he  Avould  have  been  much  gratified  AA-ith  the 
substantial  progress  that  life  assurance  had  been  maldng  amongst 
the  natiA-e  population  throughout  the  length  and  breadth  of  our 
great  Indian  Empire. 
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Mr.  C.  W.  KEXCHIXGTOX  thought  that  the  main  interest 
in  the  present  essay  centred  round  the  mortality  of  Eui'opeans 
resident  in  India,  because  that  was  the  section  of  the  subject  which 
touched  British  actuaries  most  closely  in  their  daily  practice.  At 
the  same  time,  he  thought  that  the  mortality-  of  the  native  assured 
lives  was  also  of  interest,  especially  in  view  of  vast  possibilities  of 
extension  of  life  assurance  in  that  direction,  and  it  was  particularly 
on  that  section  of  the  paper  that  he  wished  to  offer  a  few  remarks. 
Eather  more  than  a  year  ago,  he  was  engaged  with  Mr.  Eusher  on 
the  valuation  of  a  Xative  AVidows'  Fund,  and  during  the  course  of 
that  work  they  made  an  investigation  into  the  mortality  experience 
of  the  Society  from  1849  dovra  to  1905,  a  period  of  fifty-six  years. 
The  Fimd  was  the  Chiu:ch  Missionary  Societys  Tinnevelly  Xative 
Catechists"  Widows'  Fund.  Tinnevelly  Mas  in  the  Madras  Presi- 
dency. Membership  was  compulsory  on  all  the  native  agents  of  the 
society  in  the  district — the  pastors,  catechists  and  schoolmasters — 
and  the  contributions  were  graduated  according  to  scale  in  three 
broad  groups  of  ages,  under  25,  25 — 35,  and  35 — 50,  the  contribu- 
tions p^o^"iding  a  maximum  pension  of  5  rupees  per  month  to  the 
widows  on  the  death  of  members.  It  would  appear  that  consider- 
able care  was  exercised  in  keeping  the  records  of  the  society,  and 
although  there  might  have  been  some  slight  tendency  to  under- 
statement of  age,  especially  when  the  ages  were  on  the  border  line 
between  two  groups,  he  thought  very  considerable  reliance  might  be 
put  on  the  trustworthiness  of  the  data.  The  number  of  members 
enrolled  was  84:1,  and  the  number  of  years  of  life  exposed  to  risk 
17,719,  as  compared  with  12,594  in  the  British  Empire  experience 
mentioned  by  Mr.  Winter.  The  deaths  were  369,  as  against  192, 
i.e.,  there  were  nearly  twice  as  many  deaths  as  those  given  by  the 
author  in  his  experience.  The  exj^osed  to  risk  was  not  quite  so 
high  a  proportion,  due  to  the  difference  in  the  age  distribution. 
The  ungraduated  rates,  which  were  exceedingly  rough,  were  in  the 
first  instance  graduated  by  Mr.  Spencers  twentj'-one  term  formula, 
but  the  experience  was  too  small  to  admit  of  entirely  satisfactory 
rates  being  brought  out.  and  it  was  then  that  recourse  was  had  by 
Mr.  Eusher  and  himself  to  the  valuable  methods  suggested  by 
Mr.  Winter  in  his  Berlin  paper,  namely,  rating  up  the  0^^  Table  a 
certain  number  of  years.  Various  trials  were  made  in  that 
direction,  but  it  was  eventually  foimd  that  the  British  Ofl&ces' 
Xon-Profit  Male  Experience  Ultimate  Table  (0^^),  rated  up  five 
years,  fitted  the  experience  better  than  any  simple  modifications  of 
the  0^  Table.  At  no  point  was  there  a  large  accumulated  delation, 
although  there  was  a  slight  tendency  to  understate  the  mortality  up 
to  age  54,  and  to  overstate  it  subseciuently. 

There  was  a  reverse  tendency  to  be  observed  in  Table  B,  given 
by  Mr.  Winter,  where  a  positive  accumulated  dcAiation  of  10-2 
up  to  age  44  became  a  negative  dcA^iation  of  2  over  the  whole  table. 
Since  the  present  paper  had  been  in  his  hands,  he  had  regraduated 
the  experience  by  a  new  27-term  graduation  formula,  with  very 
high  graduating  power,  ha^-ing  a  smoothing  co-efficient  of  g^  as 
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compared  with  Mr.  Spencer's  yio,  and  the  application  of  that 
formula  had  brought  out  a  curve  which  he  ventured  to  think  was  a 
satisfactory  one  from  age  19,  the  youngest  age  brought  into  the 
table,  up  to  77,  above  which  the  data  was  too  scanty  to  allow  of 
any  reliable  results.  At  age  77,  it  was  of  interest  to  note  that  the 
rates  Avould  run  into  the  British  Offices'  0^^^  Ultimate  Table  for  the 
same  age,  Avithout  any  break  in  the  continuity  of  the  curve  ;  but, 
considering  the  fact  that  the  number  exposed  to  risk  at  every  age 
above  65  was  less  than  100,  it  was  deemed  advisable  to  run  the  rates 
into  the  0^^*  Table  at  age  66,  rated  up  4  years.  That  had  the  effect 
of  somewhat  overstating  the  mortality  at  the  end  of  the  tal)le,  but 
he  thought  it  Avas  probably  more  in  accord  with  fact  than  running 
them  into  the  0^*^^  Table  at  age  77.  In  order  to  compare  the  rates 
so  brought  out  with  those  given  in  the  paper,  he  had  calculated  the 
rates  of  premium  at  3  per-cent  interest  for  whole-life  and  endowment 
assurances,  which  would  exactly  compare  with  the  figures  given  by 
Mr.  AVinter  in  statement  L — Natives.  The  comparison  was  as 
follows : — 

Xet  Annual  Premiums  per  £100.     Interest  3  per-cent. 


Age. 
(I) 

Tinnevelly 

catechists. 

(2) 

British 

Empire 

natives. 

(3) 

Excess 

of  (2) 

over  0^^ 

(4) 

Excess 

of  (3) 

over  0-^t. 

(5) 

JFJwle-Life  Assurance. 

20 
30 
40 
50 

£     s.    d. 

1  14  10 

2  4     1 

3  4     4 

4  14     0 

£     s.    d. 

1  11     6 

2  3  10 

3  3     5 

4  17     2 

s.     d. 

8     8 

8     3 

13  10 

19    4 

£    s.    d. 

5     4 

8     0 

12  11 

12     6 

15-year  Endowment  Assurance. 

20 
30 
40 

5  15     8 

5  14     2 

6  4     1 

5  10  10 

5  14     5 

6  14 

6  3 
2     1 

7  6 

1  5 

2  4 
4     9 

25-year  Endowment  Assurance. 

20 
30 
40 

3     5     6 
3     7     4 
3  19     9 

3     18 
3     6     9 
3  17     4 

5     9 
4     0 
9     9 

1  11 
3     5 

7     4 

The  figures  he  had  given  were  sufficient,  he  ventured  to  think,  to 
show  the  considerable  degree  in  which  they  confirmed  those  given 
by  the  author.  They  were  in  substantial  agreement  at  ages  30  to 
40,  although  they  were  considerably  in  excess  at  age  20.  It  had  to 
be  borne  in  mind,  in  that  comparison,  that  the  Tinnevelly  experience 
did   not    refer   to    medically-selected    lives,  whilst   Mr.    "Winter's 


1909.]   Xotes  on  Mortality  and  Life  Assurance  in  India.         401 

experience  was  derived  from  an  aggregate  table  which  inchided 
the  period  of  selection,  and  that  would  have  the  tendency  to 
reduce  the  premium  in  the  same  way  that  the  H'^^  Table,  for 
instance,  produced  smaller  premiums  at  the  younger  ages  than  the 
jj[M]  liable.  He  had  also  calculated  the  reserves  for  policies,  to 
compare  with  those  given  by  Mr.  Winter,  and  it  would  appear  that 
the  reserves  required  would  be  slightly  greater  than  those  given  in 
the  paper  for  the  shorter  durations,  but  smaller  for  the  longer 
durations.  In  the  case  of  endowment  assurances,  there  would  be  a 
small  increase  also.  In  conclusion,  he  mentioned  that  an  investi- 
gation was  also  made  into  the  mortality  experience  of  the  ■widows, 
311  lives,  and  that  a  very  light  rate  was  brought  out;  it  had  to  be 
remembered  that  they  were  pensioners,  and  perhaps  the  light 
mortality  was  to  be  expected.  The  British  Female  Annuitants 
Ultimate  0"-'^  Table,  rated  up  tAvo  years  only,  apparently  met  that 
experience. 

Mr.  H.  E.  AV.  LUTT  said  a  point  occurred  to  him  upon  which 
Mr.  Winter  might  be  able  to  throw  some  light.  The  experience  of 
the  British  Empire,  he  imagined,  applied  to  those  who  insured 
whilst  they  were  in  India,  but  he  was  not  quite  certain  whether 
any  lives  assured  in  Great  Britain  before  going  out  to  India  were 
included  ■ 

Mr.  ^AT^XTEE  said  they  were  all  assurances  effected  in  India. 

Mr.  LUTT  said  that,  in  Table  H,  Mr.  "Winter  gave  the  extra 
premiums  charged  under  whole-life  policies  and  endowment  assurance 
policies,  and  he  supposed  that  most  of  the  offices,  referred  to  in  that 
table  as  adopting  the  same  rate  for  all  ages,  were  companies  that  did 
not  actively  pursue  business  in  India,  and  the  rates  were  applicable 
consequently  to  people  who  assured  before  they  went  out,  and  wei'e 
charged  the  extra  when  incurred.  The  mortality  experience,  how- 
ever, was  for  lives  assured  whilst  in  India,  and  in  any  experience 
taken  from  the  lives  assured  in  India  it  would  be  found  rather  hard 
to  study  the  question  of  acclimatisation  unless  the  papers  were 
looked  at  yeij  carefully  to  see  how  long  each  life  had  resided  there. 
It  seemed  really  that  there  were  two  different  kinds  of  exi^erience 
which  had  to  be  compared  one  with  the  other — that  of  lives 
accepted  by  offices  in  Great  Britain,  and  afterwards  going  out  to 
India  (being  charged  an  extra  which  varied  from  1  per-cent 
throughout  to  1  per-cent  for  five  years  only),  and  that  of  lives 
under  policies  effected  in  India.  Mr.  Winter  had  given  very 
valuable  information  vrith  reference  to  the  latter,  and  if  he  could 
give  any  information  AA*ith  regard  to  the  former  it  would  be  most 
useful. 

Mr.  F.  J.  VIXCEXT  asked  Mr.  Winter  whether  his  attention 
had  been  dra-\vn  to  a  work  that  Mr.  S.  B.  Xeill,  the  Actuary  of  the 
China  Mutual  Life  Assurance  Company,  had  lately  completed  for 
the  Opium  Commission  ]  Mr.  Xeill  had  taken  out  the  exiDcrience 
of  that  Company,  both  with  regard  to  opium  smokers  and  non- 
opium  smokers,  and  brought  out  the  same  general  characteristics 
deduced  by  Mr.  Winter  in  the  native  race  mortality,  namely  that 
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there  was  a  very  steady  rate  of  mortality  up  to  about  age  40  or  45, 
and  then  a  very  rapidly  increasing  mortality. 

Mr.  E.  a.  rusher  :  The  subject  of  mortality  in  India  is  of 
importance  to  the  members  of  this  Institute,  not  only  because  ^■ital 
statistics  of  all  kinds  must  ever  be  of  interest  to  us,  l)ut  also 
because  the  occasions  upon  which  members  are  called  upon  to  advise 
on  questions  involving  rates  of  mortality  in  that  Empire  are 
increasing  rapidly.  We  feel,  therefore,  under  a  debt  of  gratitude 
to  Mr.  "Winter  for  the  admirable  manner  in  which  he  has  placed 
the  most  recent  figures  before  us,  and  for  the  further  light  he 
thereby  gives  upon  a  difficult  and  complicated  subject.  The 
evolution  of  our  knowledge  of  Indian  mortality  is  well  shown  by 
comparing  the  references  in  the  first  volume  of  the  Journal  with  the 
paper  just  read.  In  the  former  is  given  {J.I. A.,  vol.  i,  p.  79-83, 
166)  the  very  rough  and  crude  results  of  a  census  taken  in  Bombay 
in  1849,  and  also  some  statistics  as  to  the  mortality  among 
European  troops  in  India,  results  not  to  be  despised  for  their 
crudeness,  but  of  value  as  showing  that  even  the  roughest  of  figures 
may  be  of  use  in  starting  us  on  the  path  that  leads  in  the  end  to 
scientific  accuracy,  such  as  we  may  fairly  claim  for  the  paper 
before  us. 

Proliably  the  part  of  the  paper  that  will  most  interest  members 
is  that  referring  to  European  lives.  The  facts  Mr.  Winter  Ijrings 
out  may  not  be  entirely  novel  to  many  of  us,  but,  whereas  we  have 
hitherto  partly  guessed  at  them  from  general  consideration,  partly 
had  our  considered  guesses  confirmed  hy  previous  compilations,  such 
as  the  Standard,  New  York,  and  others,  we  have  them  more 
generally  confirmed  by  the  somewhat  ampler  experience  of  the 
British  Empire,  now  before  us.  With  reference  to  European  Ha'cs, 
one  or  two  facts  seem  worth  calling  special  attention  to.  In  the 
first  place,  Mr.  Winter  shows  that  the  eftect  of  selection  is  counter- 
balanced by  the  effect  of  climate,  and  that  this  latter  seems  to  act 
with  increasing  force — or,  at  all  events,  that  the  rates  of  extra 
mortality  increase — with  the  age  of  the  life  and  the  period  of 
exposure.  From  this  it  follows,  as  pointed  out  by  the  author,  that 
the  system  of  treating  the  extra  premium  as  a  term  risk  extra  is 
unsound,  and  gives  insufficient  policy  reserves. 

Another  fact  to  be  noted  is  that  the  extras  at  present  charged 
by  a  large  number  of  offices  are  insuflficient  to  meet  the  risk.  As, 
generally,  the  extra  premium  is  not  charged  during  residence  in 
Europe,  it  would  seem  preferable,  taking  all  things  into  consideration, 
to  insist  upon  endowment  assurances,  in  all  cases  where  it  is  known 
at  the  time  of  proposal  that  the  life  is  about  to  proceed  to  India. 
The  mortality  amongst  native  lives  has  not  hitherto  received  much 
attention  at  the  hands  of  the  Institute,  if  we  may  excejit  our 
President's  masterly  paper  on  the  1881  census  {J. I. A.,  vol.  xxv, 
p.  217).  The  results  shown  by  Mr.  Winter  are  distinctly  interesting, 
and  seem  to  prove  that,  up  to  age  40  or  45,  carefully  selected  natiA-e 
lives  can  be  taken  at  the  same  rate  as  Europeans,  the  mortality 
corresponding  roughly  to  that  of  the  0^  Table,  with  an  addition  of 
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six  years  to  the  age.  Here,  again,  it  would  seem  that  these 
facts  point  to  a  restriction  of  the  class  of  assurance  to  endowment 
assurances. 

Presumably  the  class  of  lives  accepted  is  of  the  very  best  and 
most  select.  I  take  it  that  only  those  in  acknowledged  sound 
financial  positions  would  be  admitted,  and  that  practically  all  the 
lives  are  of  the  merchant  class — as  Mr.  Tarn  has  pointed  out. 
As  is  to  be  exiJected,  the  rates  differ  Avidely  from  those  of  the 
Census  Returns,  but  it  is  interesting  to  note  that,  in  the  experience 
to  which  Mr.  Kenchington  has  referred,  containing  about  double 
the  number  at  risk  of  the  British  Empire  experience,  the  results  are 
in  practical  agreement.  It  should  be  remembered  that  the  experience 
is  Ijased  on  the  lives  of  the  Native  Christian  Clergy  and  Teachers 
in  one  large  district  of  India,  drawn  from  all  castes,  many  of  them 
of  the  Brahmin  or  highest,  but  a  large  proportion  being  of  the 
lowest  castes.  The  majority  live,  not  in  the  great  towns  and  cities, 
but  in  remote  outljdng  districts  where  they  spend  the  whole  of  their 
lives — certainly  by  no  means  immune  from  the  risks  of  cholera  and 
similar  diseases.  Although  the  ex])erience  ranges  over  some  -50  or 
60  years,  it  is  hardly  probable  that  there  has  been  any  appreciable 
change  in  the  rate  of  mortality.  That  such  a  class  of  lives  should 
undergo  practically  the  same  rate  as  the  very  select  native  lives  in 
the  British  Empire  exijerience,  shows  what  great  possibilities  there 
are  of  improvement  in  the  general  rate  shown  in  the  census  figures. 

In  dealing  Avith  both  European  and  Native  mortality,  hoAvever, 
it  seems  to  me  a  word  of  caution  is  necessary.  AVe  have  Ijy  no 
means  arrived,  even  in  Mr.  "Winter's  paper,  at  anything  approaching 
scientific  accuracy  as  to  the  rates  of  premium  necessary.  India  is 
rather  a  Continent  than  a  Country,  and  the  rates  of  mortality  amongst 
Europeans  and  Natives  may  be  expected  to  differ  in  different  parts, 
as  much  as  the  rates  in  the  United  Kingdom,  say,  differ  from  those 
in  European  Turkey,  and  I  do  not  look  for  any  satisfactory  basis  for 
a  large  development  in  business  until  sufficient  facts  have  been 
collected  to  provide  fairly  reliable  tables  for  different  provinces.  To 
give  an  instance  which  occurs  to  one  from  Mr.  Winter's  paper,  the 
mortality  of  European  Officers  serving  with  the  native  troops,  one 
would  suppose,  must  differ  materially  from  that  of  the  same  class 
serving  with  the  white  troops.  The  whole  conditions  of  service  are 
different,  and  so  much  harder,  that  probably  only  the  very  strongest 
come  through  the  ordeal  unscathed.  The  effect  of  the  harder 
service  may  be  obscured  somewhat  by  the  fact  mentioned  by 
Mr.  Winter  on  p.  380  that,  before  joining,  a  stringent  health  selection 
is  exercised,  and  part  of  the  acclimatisation  period  has  been 
successfully  passed,  and  one  cannot  help  thinking  that,  could  we 
compare  like  with  like,  i.e.,  the  mortality  amongst  the  same  men 
if  they  had  not  joined  native  regiments  with  that  actually 
experienced,  we  should  find  the  latter  considerably  the  heavier. 

I  make  these  remarks,  not  in  any  disparagement  of  Mr.  Winter's 
able  and  enlightening  work,  but  to  empha.sise  that  extreme  care 
must    be    exercised    in    basing    extra    rates    for   European  lives 
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temiDorarily  or  permanently  resident  in  India  upon  the  figures  l)efore 
us.  I  should  be  disposed  to  think  that,  at  all  events  for  the 
military  profession,  we  should  add  a  margin  of  considerably  more 
than  the  40  per-cent  he  suggests,  seeing  that  we  have  no  control 
over  their  movements  in  India,  nor  could  we  well  increase  the 
extra  charge  upon  an  officer  joining  a  natiAC  regiment. 

The  president,  in  proposing  a  vote  of  thanks  to 
Mr.  "Winter  for  his  very  interesting  jjaper,  said  he  had  listened  to 
the  communication  with  a  very  great  deal  of  interest,  and  he 
thought  the  Institute  was  indelited  to  the  author,  not  only  for 
collecting  the  statistics  and  carefully  analysing  them,  but  also  for 
the  succinct  manner  in  which  he  had  conveniently  summarised  the 
results  at  the  close  of  the  paper.  What  mainly  interested  the 
members,  no  doubt,  was  not  the  question  of  general  mortality  in 
India,  but  the  question  of  mortality  of  insured  lives,  whether 
European  or  native.  AYith  regard  to  Europeans,  there  was  no 
doubt  there  must  be  still  a  great  deal  of  unpublished  data  which 
would  be  very  interesting  and  valuable,  if  it  could  lie  made 
available  for  genei'al  use.  The  question  of  Europeans  was  very 
much  complicated  by  the  fact  of  the  varying  time  for  which  the  lives 
under  observation  were  exposed  to  risk  in  a  tropical  climate.  They 
returned  to  England  at  varying  periods  of  life ;  and  when  that 
retirement  took  place,  the  Avhole  of  the  story  had  not  been  told, 
because,  as  Mr.  Winter  pointed  out,  it  was  not  only  necessary  to 
deal  with  the  extra  mortality  while  the  lives  Avere  immediately 
subject  to  the  extra  risk,  but  also  to  take  into  account  the  elTect  on 
the  mortality  afterwards  in  England.  That  was  a  most  difficult 
point  to  determine,  in  settling  the  necessary  extra  premiums  to 
cover  Indian  risks. 

One  of  the  most  notable  features  in  respect  to  Indian  mortality 
of  assured  European  lives  was  the  extraordinary  improvement  that 
had  taken  place  in  the  last  generation,  or  certainly  within  the  last 
fifty  years.  The  author  had  referred,  for  example,  to  the 
experience  of  the  UncoA'enanted  Service  Pension  Fund,  and  it  might 
be  interesting  to  add  one  or  tAvo  facts  to  those  AA'hich  Mr.  Winter 
had  given.  That  Fund  Avas  a  fairly  homogeneous  body  of  data, 
consisting  practically  entirely  of  European  lives,  and  the  experiences 
were  of  some  value,  because  the  exposure  to  the  Indian  climate  Avas 
on  the  Avhole  longer  than  that  of  most  European  lives  in  India.  The 
author  gave  a  short  table  Avhich,  amongst  other  data,  contained  the 
rates  of  mortality  observed  in  the  Uncovenanted  SerAdce  Family 
Pension  Fund  betAveen  the  years  1837  and  1872,  and  it  would  be 
interesting  to  add  the  rates  that  had  been  obserAcd  during  the 
thirty  years  that  had  elapsed  since  that  time.  At  age  27 
Mr.  Winter's  figures  gave  a  rate  of  mortality  of  •009-4  Avhile  the 
rate  for  the  thirty  years  folloAA'ing  AA'as  -0069  ;  at  age  37 
Mr.  Winter's  rate  AA-as  -0187,  AA^hereas  the  rate  at  the  more 
recent  period  Avas  -0150;  at  age  47  the  rate  fell  in  the  last  thirty 
years  from  -0312  to  -0195;  at  57  from  -0451  to  -0333  :  and  at  67 
from  -0926  to  -0626.     That  AA-as  an  extraordinary  reduction  in  the 
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rates  of  mortality  of  a  body  of  men  one  would  have  supposed  to  be 
practically  subjected  to  the  same  climatic  and  other  conditions  in 
both  periods.  It  might  be  somewhat  closely  represented  by  sajing 
that  the  mortality  of  the  former  period  had  been  reduced  by  about 
one-third  at  all  ages.  It  was  also  of  interest  to  point  out  that,  in 
the  last  seven  years  of  the  later  period,  from  1894  to  1901,  the 
mortality  showed  a  further  reduction,  as  compared  with  the  whole 
period,  of  nearly  10  per-cent.  Those  rates  also  had  a  certain  amount 
of  interest  and  value,  because  they  furnished  what  was  someAvhat 
difficult  to  obtain  with  respect  to  assured  lives  in  India,  something- 
like  adequate  data  at  the  older  ages.  There  were  rather  more  than 
100  deaths  above  70. 

With  regard  to  native  lives,  he  thought  it  was  only  within  recent 
years  that  very  much  interest  had  been  taken  in  the  subject,  but  the 
experience  of  one  or  two  native  offices  that  had  taken  up  the  work 
and  made  a  speciality  of  the  business  showed  that  it  could  be  made 
to  pay  Avithout  chargnng  prohibitive  rates,  provided  the  proper 
conditions  were  present.  The  main  conditions  appeared  to  him  to 
be  great  care  in  the  selection  of  the  lives,  and  a  knowledge,  in  those 
who  were  responsible  for  the  management  of  the  society,  of  the 
natives  and  the  character  of  their  lives.  The  Census  Eeturns  that 
had  been  referred  to  by  Mr.  Tarn  were  unfortunately  of  very  little 
use  in  throwing  any  light  on  the  mortality  of  assured  lives  in  India, 
though  they  were  of  use  in  shoAving  the  general  mortality  of  the 
population.  There  was  no  doubt,  a  greater  difference  between  the 
general  population  and  the  assured  lives  than  there  was  in  this 
country.  As  an  illustration,  he  would  refer  to  two  well-known 
native  companies  working  in  Bombay,  where,  for  many  years  past, 
there  has  been  prevalent  an  extraordinary  amount  of  plague,  the 
number  of  persons  djing  in  that  city  from  j^lague  having  been 
appalling ;  yet  one  of  those  companies  had  not  had  a  single  death 
from  plague  amongst  the  native  assured  lives.  That  simple  fact 
showed  the  difierence  between  the  class  of  lives  carefully  selected  by 
the  insurance  comi^any  and  that  of  the  average  native,  which,  of 
course,  predominated  in  the  census  returns. 

AVith  regard  to  the  A'arious  Census  Tables,  the  1881  Tables 
purpoi'ted  to  show  the  average  mortality  of  the  natives  in  India, 
giving  due  weight  to  the  periodic  famines  and  plagues,  but  the  1891 
Eeturns  were  intended  to  show  the  rate  of  mortality  pi'evailing 
between  1881  and  1891,  which  was  a  period  on  the  whole  very 
favourable,  not  containing  any  severe  famines.  The  1901  Census 
Returns  were  intended  to  be  average  tables,  giving  the  general 
mortality  of  the  population.  As  Mi-.  Tarn  had  pointed  out,  they 
showed  there  had  been  some  slight  improvement,  although  he  could 
not  attach  much  weight  to  that  conclusion,  as  regards  the  general 
rate  of  mortality  amongst  the  natives  of  India.  "With  regard  to 
Burma,  he  had  been  very  much  struck  Anth  the  results  in  that 
proA-ince,  shoAnng  a  rate  of  mortality  so  much  lighter  than  the 
remaining  provinces  of  India,  but,  of  course,  it  had  to  be  rememl^ered 
that  there  was  a  difterence  of  race  between  the  Burmese  and  the 
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Indians,  and  no  doubt  that,  as  -well  as  the  diftereiice  of  climate, 
had  a  great  deal  to  do  with  it. 

He  was  Aery  interested  in  the  form  in  which  Mr.  Winter  threw 
his  whole  conclusions,  and  also  interested  in  the  second  conclusion, 
in  which  the  author  pointed  out  that  the  native  mortality  might  be 
well  represented  by  an  addition  of  six  years  in  the  age  to  the 
0"^^  Table.  Al)out  twelve  years  ago  he  had  to  consider,  in  the 
light  of  the  data  then  availalile,  on  what  terms  it  was  possible  to 
insure  native  lives  in  India  with  a  prospect  of  success,  and  he  then 
concluded,  from  an  examination  of  the  facts  that  were  then 
available,  that  an  addition  of  about  five  years  to  the  H-^  Table  and 
4  per-cent  constant  would  meet  the  case.  That  would  be  seen  to . 
be  extremely  near  to  the  conclusion  which  Mr.  Winter  had  arrived 
at,  especially  as  he  believed  the  i  per-cent  Avas  put  on  merely  to 
coA-er  contingencies.  So  far  as  his  own  experience  Avent  since  that 
time,  he  belicA-ed  that  the  author's  general  conclusions  represented 
very  closely  the  present  state  of  kuoAA-ledge  as  to  Indian  mortality, 
and  he  Avas  inclined  to  think  that,  notA\-ithstanding  the  feAv 
criticisms  Avhich  had  been  made  on  the  figures  in  the  paper,  the 
rates  Avhich  ^Ir.  AVinter  gave  were  rates  Avhich  might  be  said  to 
depend  upon  fairly  reliable  experience,  and  which  were  safe  to 
employ  in  practice.  At  all  events,  whatever  might  be  the  result  of 
a  more  careful  study  of  the  paper,  he  was  quite  sure  it  would  be 
found  to  contain  a  great  deal  of  very  A'aluable  material  and  that  it 
Avould  repay  A-ery  careful  and  close  scrutiny. 

The  A'ote  of  thanks  Avas  unanimously  agi'eed  to. 

Mr.  a.  T.  "WIXTEE,  in  reply,  expressed  his  thanks  at  the 
kind  manner  in  Avhich  the  paper  had  been  received,  and  the  attention 
that  had  been  paid  to  it.  One  of  his  main  purposes,  he  said,  in 
bringing  forAvard  the  essay  Avas  that  it  should  serve  as  the  introduction 
to  a  discussion  that  might  elicit  some  very  useful  facts.  To  that 
extent  the  paper  had,  he  thought,  been  justified,  and  he  heartily 
thanked  all  AA-ho  had  participated  in  the  debate.  Mr.  Tarn  thought 
that  the  remarks  as  to  what  is  generally  regaxxled  as  the  select 
period,  i.e.,  the  period  of  the  first  five  years  after  assurance,  giA'ing 
about  the  same  rates  of  mortality  as  subsequent  years  of  exposure 
on  lives  of  the  same  age,  Avas  inconsistent  Avith  the  statement 
that  the  extra  mortality  increased  Avith  age  and  duration.  His 
(]\Ir.  Winter's)  meaning  AA-as  that  the  difterence  betAveen  Home  and 
Indian  rates  of  mortality  A\ould  be  greater,  for  example,  at  age  40 
than  age  30,  but  the  Indian  rate  of  mortality  in  the  case  of  European 
lives  Avould  be  approximately  the  same  at  any  specified  age  for  all 
durations  of  the  insurance.  He  had  been  very  much  interested  in 
^Ir.  Kenchington's  remarks,  and  the  figures  he  gaA'e  in  regard  to  the 
AVidoAvs'  Fund  of  the  Church  Missionary  Society  at  Tinnevelly, 
Avhieh  figures  apparently  confirmed  approximately  the  conclusions 
come  to  in  the  paper  Avith  regard  to  the  experience  of  the  British 
Empire  (natives)  in  India.  The  natives  forming  the  Church 
Missionary  Society  readers  Avere  apparently  draAA'n  from  a  rather 
different  class  than  assured  lives.     Mr.  Kenchington  stated  that  the 
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widows  are  entitled  to  pensions  of  5  rupees  per  month,  or  about 
£i  a  year,  and  that  revealed  the  fact  that  that  class  of  lives  must 
on  an  average  be  less  well  to  do  than  those  who  effected  insurances 
with  British  companies. 

Mr.  Rusher  practically  assumed  that  the  class  of  native  lives 
included  in  the  experience  was  the  very  best  class,  and  that  was  so. 
One  of  the  most  important  points  in  regard  to  Indian  life  assurance 
was  to  satisfy  oneself  thoroughly  that  the  best  class  of  native  lives 
was  being  dealt  with.  If  proper  precautions  were  not  taken  in  that 
direction,  the  experience  of  native  assured  lives  would,  he  believed, 
be  very  far  from  satisfactory.  He  quite  agreed  with  Mr.  Paisher 
in  the  statement  that  India  should  be  regarded  as  a  continent  rather 
than  a  country,  and  that  in  different  parts  there  would  no  doubt  be 
very  wide  differences  in  the  rates  of  moi^tality ;  but,  of  course,  there 
was  not  much  available  information  on  that  point.  With  regard  to 
the  suggestion  that  possibly  40  per-cent  loading  on  the  net  extra 
premium  was  insufficient,  he  had  to  admit  that  the  iO  per-cent  was 
somewhat  arbitrary,  but  he  hoped  it  might  prove  sufficient,  because 
several  of  the  British  offices  were  charging  rates  which  were  lower 
than  those  he  had  given.  He  had  to  thank  the  President  for 
communicating  the  figures  vip  to  date,  in  connection  with  the 
Uncovenanted  Service  Pension  Fund.  He  had  not  seen  those  figures 
published,  and,  when  in  India,  he  attempted  to  get  possession  of  the 
up-to-date  mortality  figures,  as  he  anticipated  these  Avould  show 
much  lighter  rates  of  mortality  than  the  earlier  ones,  but  the  office 
was  not  disposed  to  divulge  the  actual  facts.  He  was  also  very 
much  interested  to  hear  that  as  long  as  twelve  years  ago  the 
President  made  an  assumption  that  the  rate  of  mortality  among  the 
natives  of  India  could  be  represented  by  taking  the  H"^^  rates  of 
mortality  for  normal  ages,  plus  five  years ;  and  had  then  added 
i  per-cent  constant  for  contingencies.  That  assumption  was  very 
close  to  the  results  in  the  British  Empire  (native)  experience. 
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Bi/  Arthur  Rhys  Barraxd,  F.I. A.,  Barrister-at-Law. 
Eights  of  a         i.HE  case  of  Baerlein  v.  Dickson  1909,  25  T.L.R. 

participating 

?°3p«t°of"roflts.  585,  has  attracted  considerable  attention  from  all  in- 
terested in  life  assurance  matters,  dealing  as  it  does  with 
the  power  of  the  directors  of  a  life  assurance  company  to  allocate 
the  surplus  shown  in  the  working  of  the  company  in  accordance 
Avith  their  discretion,  even  though  certain  policyholders  should 
suffer  loss  by  reason  of  the  method   adopted.     The  action  was 
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brought  against  the  defendant  in  his  capacity  of  manager  of  the 
Standard  Life  Assurance  Company,  and  was  in  reality  brought 
against  that  company.  The  facts  of  the  case  are  as  follow : — 
The  plaintiff,  in  1889,  took  out  an  endowment  assurance  policy 
for  £10,000  with  the  defendant  company.  The  policy  was 
expressed  to  be  with  participation  in  profits,  and  the  premium 
paid  was  lis.  3d.  per  £100  assured  in  excess  of  that  for  a 
corresponding  policy  without  profits.  The  plaintiff  paid  the 
premiums  due  on  the  policy,  and  from  time  to  time,  up  to  and 
including  1900,  received  certain  sums  representing  his  share  of 
the  profits.  He  alleged,  however,  that  from  1900  to  1905 
inclusive,  the  company  made  large  profits,  amounting  to 
£827,362,  and  distributed  thereout  £100,000  in  dividends  and 
bonuses  among  the  shareholders  of  the  company,  and  also 
distributed  a  sum  of  £50,166  as  interim  bonus  during  the  period 
in  question  in  respect  of  those  profit-sharing  policies  which 
became  claims  by  death  or  maturity  before  15  November  1905. 
On  this  date  the  company  decided  not  to  distribute  any  of 
the  balance  of  the  profits,  amounting  to  £677,196,  among  the 
profit-sharing  policyholders,  but  to  apply  the  amount  to  the 
strengthening  of  the  valuation  basis,  to  providing  for  the 
earlier  payment  of  claims,  and  to  the  readjustment  of  the  value 
of  their  securities.  The  plaintiff  alleged  that  by  reason  of  the 
profits  of  the  company  having  been  dealt  with  in  this  manner, 
he  had  derived  no  benefit  in  respect  of  the  extra  premium  paid 
by  him  over  the  period  in  question,  and  that  all  consideration  for 
such  extra  premiums  had  therefore  totally  failed.  He  therefore 
claimed  (1)  a  declaration  that  the  payments  made  to  shareholders 
during  the  period  in  question  were  improper  and  a  breach  of 
contract  and  that  he  was  entitled  to  a  reasonable  proportion 
thereof;  (2)  a  similar  declaration  in  respect  of  the  transfer  of 
the  balance  of  the  profits  to  the  insurance  fund  of  the  company; 
(3)  a  declaration  that  the  company  w^as  not  entitled  to  divide  any 
future  profits  among  the  shareholders  unless  and  until  a  reasonable 
proportion  of  such  profits  was  allocated  to  pay  the  bonus  due  to 
him  for  the  period  in  question;  (4)  Payment  of  a  sum  representing 
a  reasonable  share  of  the  profits  made  by  the  company  during 
the  said  period ;  (5)  Damages  for  breach  of  contract,  and  (6) 
Return  of  the  excess  premium  paid  over  and  above  that  payable 
for  a  corresponding  non-profit  policy. 

The  defendant  company  objected  that  no  cause  of  action  was 
disclosed  by  the  statement  of  claim.     They  further  alleged  that 
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the  distribution  of  the  funds  objected  to  by  the  plaintiff  was 
made  in  fulfilment  of  the  obligations  of  the  directors  and  in  the 
bond  fide  exercise  of  their  powers,  and  was  reasonable,  proper 
and  necessary,  and  in  the  interests  of  the  company,  its  share- 
holders and  policyholders.  They  objected  that  the  plaintiff  was 
not  entitled  in  law  to  question  the  methods  employed  by  the 
defendants  in  their  valuations,  and  they  relied  upon  the  statutes 
incorporating  the  company. 

Section  51  of  the  Standard  Life  Assurance  Company  Act 
1832  provides  that  "  It  shall  be  in  the  power  of  the  ordinary 
"  directors  to  appoint  dividends  to  be  made  among  the  partners 
"  in  proportion  to  their  respective  shares  of  the  company's  stock 
"  from  the  profits  and  emoluments  of  the  company ;  the  ordinary 
"  directors  being  always  entitled  to  lay  aside  and  accumulate 
''  such  part  of  the  profits  of  the  company  as  they  shall  judge 
"  proper  and  expedient  and  to  dispose  of  the  same  from  time  to 
"  time  as  may  appear  to  them  best  for  the  advantage  and  security 
"  of  the  said  company ;  provided  always  that  it  shall  be  in  the 
"  power  of  the  ordinary  directors  to  make  such  regulations  as 
"  they  shall  think  fit  for  the  purpose  of  allowing  persons  who 
"  shall  effect  policies  or  transact  other  species  of  business  with 
"  the  company  to  participate  in  the  profits  arising  from  the  class 
''  of  business  in  which  they  may  be  respectively  concerned,  and 
•'  that  to  such  extent  and  upon  such  terms  and  conditions  as 
"  the  ordinary  directors  may  from  time  to  time  think  proper  for 
"  encouraging  the  business  of  the  company. '^ 

The  case  was  heard  at  the  Manchester  Assizes,  and  judgment 
was  given  in  favour  of  the  defendant  company.  In  delivering 
his  judgment  Walton,  J.,  said:  *^  In  the  heading  of  the  policy 
"  these  words  occur,  '  Sum  Assured  j610,000,  payable  on 
"  '  3  September  1907,  or  at  death  if  previous  thereto.  With 
"  '  participation  in  profits.'  I  have  to  decide  what  is  the  true 
"  construction  of  these  latter  words  '  With  participation  in 
"  profits '  .  .  .  I  think,  although  it  does  not  say  so  in  words, 
"  that  must  be  read  as  referring  back  to  section  51.  It  must, 
"  because  .  .  .  section  51  is  the  only  power  the  directors  have  to 
"  allow  participation  in  profits.  What  does  that  mean  ?  I  have 
"  come  to  the  conclusion  that  it  means  this  :  Where  a  policy- 
'^  holder  takes  a  policy  without  participation  in  profits  he,  in 
"  effect,  gives  up  any  claim  which  he  might  have  to  the  benefit 
"  which  would  come  to  him  by  the  directors  allowing  him, 
"under  section  51,   some   participation  in   profits;   in  fact,  he 


410  Legal  Notes.  [Oct. 

"  agrees  with  the  directors  that  Avhen  they  consider  this  question 
"  of  the  distribution  of  profits  among  policyholders,  they  may 
"  leave  him  out,  and  they  may  distribute  profits  among  other 
"  policyholders  without  regard  to  him  ...  In  consideration  of 
"  that  he  pays  a  lower  premium  than  that  which  is  paid  by  those 
"  who  take  the  ordinary  rights,  privileges  and  benefits  which 
"  policyholders  derive  from  the  fact  of  their  being  policyholders. 
"  The  others  pay  a  higher  premium  because  they  are  to  be  taken 
"  into  account  w^hen  the  directors  exercise  the  power  which  they 
•'  have  under  section  51.  I  have  come  to  the  conclusion  that 
"  that  is  the  true  meaning  of  '  With  participation  in  profits  ' 
"  and  '  Without  participation  in  profits '  .  .  .  I  think,  therefore, 
"  that  all  the  plaintiff  is  entitled  to  is  this,  that  he  was  one  of 
"  those  who  were  to  take  the  benefit  of  any  distribution,  if 
"  distribution  there  Avere ;  but  whether  there  was  to  be  a 
"  distribution  seems  to  me  to  be  a  matter  entirely  within  the 
''  discretion  of  the  directors,  and  I  need  not  say  that  if  they 
"  thought  there  was  to  be  a  distribution,  it  would  be  entirely 
"  within  their  discretion  how  much  should  be  distributed  among 
"  the  policyholders.  I  cannot  come  to  any  other  conclusion 
"  than  that  that  must  be  a  matter  within  the  discretion  of  the 
''  directors,  to  be  dealt  with  by  them ;  but  of  course  to  be  dealt 
"  with  by  them  in  the  exercise  of  their  duties  and  always  in 
"  o-ood  faith  :  in  other  words,  honestly.  There  is  no  suirijestion 
"  here  that  the  directors  have  not  been  acting  according  to  the 
"  best  of  their  belief  in  doing  what  they  thought  right  and 
"  proper  in  the  exercise  of  their  duties.  That  being  so,  I  think 
"  this  action  fails/' 


.    .         The   case    of   Inar am- Johnson   v.    Century   Insurance 

When  IS  the  ^  "^ 

l^l^evtvoncy  Company,  Limited  [1909]  46  S.L.R.  746,  came 
complete.  Ijeforc  the  Scottish  Courts  recently,  and  is  concerned 

with  an  interesting  point  in  connection  with  the  surrender  of 
policies.  Here  the  plaintifi"  w'as  assured  with  the  defendant 
company  under  a  sickness  and  accident  policy,  of  a  form  known 
as  a  Full  Return  Policy.  It  contained,  inter  alia,  the  following 
clause:  "At  any  time,  after  five  years'  premiums  have  been  paid, 
"  this  policy  may  be  surrendered  for  a  cash  payment  which  in 
"  no  case  will  be  less  than  one-third  of  the  whole  premiums 
"  received,  and  will  increase  with  the  duration  of  the  policy.^-* 
After  five  premiums  had  been   paid,  the  assured  wrote  to  the 
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office  enquiring  tlie  amount  of  the  surrender-value,  and  on  being: 
informed  as  to  this,  wrote  on  12  December  1906  as  follows:  "I 
''  have  decided  that  I  Avill  accept  the  surrender-value  of  mv  Full 
"  Return  Policy,  and  shall  be  glad  to  have  the  money  as  soon  as 
"  possible.  If  there  are  any  special  forms  to  fill  up,  kiudlv 
"  forward  them  to  me/^  In  reply  to  that  communication,  he 
was  asked  to  forward  his  policy  by  return,  and  was  infonned 
that  a  cheque  would  be  sent  in  the  course  of  a  day  or  two.  On 
December  18  the  policy  was  returned  to  the  assured,  with  an 
endorsement  for  his  signature,  and  he  was  informed  that  on 
receipt  of  same,  duly  completed,  the  amount  of  the  surrender- 
value  would  be  forwarded  to  him.  The  assured  did  not  return 
the  endorsed  policy,  and  nothing  was  done  for  two  months.  He 
then  fell  ill  and  made  a  claim  under  the  policy,  contending  that 
the  surrender  of  the  policy  was  not  completed,  he  having  neither 
signed  the  form  of  surrender-receipt  nor  received  the  surrender- 
value.  The  company  resisted  the  claim  on  the  ground  that  the 
policy  had  been  surrendered.  The  Lord  Ordinary  found  in 
favour  of  the  plaintiff  on  this  issue,  but  on  appeal  this  decision 
was  reversed,  it  being  held  that  the  clause  in  the  policv  relating- 
to  surrender  Avas  a  standing  offer  by  the  company  which  the 
plaintiff  had  accepted,  that  there  was  therefore  a  completed 
contract  between  the  parties  for  the  surrender  of  the  policv,  and 
that  the  company  was  therefore  only  liable  for  the  siuTender- 
value. 

In  giving  judgment  to  this  effect,  the  Lord  President  said: 
"  It  seems  to  me  that  the  letter  of  12  December  1906  .... 
"  was  an  acceptance  of  what  I  have  described  as  a  standing  offer 
"  on  the  part  of  the  company  to  pay  the  surrender-value,  and 
"  that  after  that  there  was  no  more  to  be  said.  It  does  not 
"  seem  to  me  to  make  the  slightest  difference  that  as  a  matter  of 
"  fact  the  documents,  which  it  was  quite  proper  to  have  dulv 
''  completed — I  mean  the  documents  acknowledging  the  receipt 
"  of  the  money,  and  acknowledging  that  the  policv  was  no 
"  longer  in  force — had  not  been  sent.  It  would  seem  to  me 
"  just  as  little  to  the  point  to  say  that  if  anyone  made  a  contract 
''  with  his  stockbroker  for  the  bupng  or  selling  of  shares,  he 
"  might  say  that  the  contract  had  not  been  completed  because 
"  the  transfer  had  not  been  signed  ...  I  think  the  question 
"  simply  comes  to  this — Was  there  a  concluded  contract  or  was 
''  there  not?  I  think  there  was  a  concluded  contract,  and  after 
"  that,  the  only  money  which  the  insurance   company  were   due 
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"  was  the  surrender-value,  which  has  been  tendered  in  the 
"  present  action;  and  accordingly,  I  think  that  is  the  end  of  the 
"matter."  Lord  Kinnear  said:  "I  quite  agree  with  your 
"  Lordship.  I  think  this  is  a  case  of  a  completed  contract 
"  between  the  parties,  concluded  by  the  pursuer's  letter  of 
"  12  December,  and  that  the  policy  containing  an  offer  to 
''  accept  a  surrender  on  certain  terms,  and  the  letter,  together, 
"  announcing  that  the  insured  wishes  to  surrender  and 
"  demanding  the  surrender-value,  make  a  completed  bargain  from 
"  which  neither  party  could  afterwards  withdraw  ...  It  does  not 
'^  affect  the  completion  of  a  bargain  that  something  remains 
"  to  be  done  in  order  to  carry  it  out  .  .  .  Xo  doubt  the  ])ursuer 
"  changed  his  mind,  but  then  it  was  too  late,  for  he  had  made 
"  his  bargain." 


Effect  of  incorrect  Two  cascs  rcccutly  camc  before  the  Divisional  Court 

statements  in         .  .  i  «>  />  • 

proposals  not      m  which  the  question  arose  as  to  the  eirect  or  mcorrect 

signed  by  the  i 

assured.  statements  in  a  proposal  when  such  proposal  purported 

to  be  signed  by  the  assured,  but  as  a  matter  of  fact  was  not 
signed  by  him  or  by  anyone  authorized  by  him  to  do  so.  The 
cases  referred  to  were  those  of  the  Pearl  Life  Assurance  Company 
V.  Johnson  and  The  Same  Company  v.  Greenhalgh  [1909]  2  K.B. 
288,  and  were  heard  together,  the  point  involved  being  practically 
the  same  in  the  two  cases.  They  came  before  the  Divisional  Court 
by  way  of  appeal  from  decisions  given  in  Courts  of  Summary 
Jurisdiction  in  Yorkshire  and  Lancashire  respectively,  under 
section  7  of  the  Collecting  Societies  and  Industrial  Assurance 
Companies  Act  1896.  In  the  first  case,  Sarah  Ann  Johnson, 
the  respondent,  insured  the  life  of  her  husband  with  the 
appellant  company,  the  proposal  being  dated  26  July  1907.  It 
was  admitted  that  material  facts  as  to  the  health  of  the  life 
assured  were  withheld,  and  the  company  contested  the  policy  on 
this  ground.  It  was,  however,  found  as  a  fact  by  the  magistrate 
that  the  proposal  form  was  not  signed  by  the  proposer,  and  that 
she  had  no  knowledge  of  its  existence;  and  further,  that  neither 
the  appellants'  agent  nor  anj^  other  person  had  been  authorized 
by  the  respondent  to  sign  it  on  her  behalf.  He  accordingly  held 
that  the  policy  itself  alone  formed  the  contract  between  the 
parties,  and  that  it  should  be  construed  as  if  the  words  ''Such 
proposal  being  the  basis  of  the  contract,"  which  it  contained, 
were  omitted.     He  therefore  held  that  the  policy  was  valid,  and 
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that  the  matter  could  not  be  determined  by  a  return  of  the 
premiums  paid,  which  had  been  offered  by  the  company. 
Similar  facts  were  proved  with  regard  to  the  second  case,  except 
that  the  incorrect  information  related  to  the  age  of  the  life 
assured  and  not  to  the  state  of  health,  and  the  dispute  was  as  to 
the  amount  payable  and  not  as  to  the  cancelling  of  the  policy  by 
the  return  of  the  premiums  paid.  The  justices  found  that  the 
respondent  had  not  signed  the  proposal  form,  and  had  no 
knowledge  of  its  existence;  that  it  was  not  proved  that  the 
respondent  had  incorrectly  stated  the  age  of  the  deceased;  that 
if  a  mistake  was  made  as  to  age,  such  mistake  was  not  induced 
or  contributed  to  by  the  respondent;  and  that  the  appellants 
were  estopped  by  the  issue  of  the  policy  from  contending  that 
there  was  no  contract. 

The  company  appealed  from  these  decisions  and  the  two 
cases  were  heard  together.  The  Divisional  Court  dismissed 
both  appeals,  and  in  delivering  judgment  to  this  effect,  Lord 
Alverstone,  C.J.,  said  '"'  In  our  opinion  the  assurance  company 
"  are  liable  for  the  amount  insured  on  both  policies,  and  both 
"  appeals  must  be  dismissed.  In  both  cases  they  have  issued 
''  policies  and  received  premiums.  It  is  quite  true  that  these 
"  policies  purport  to  be  made  on  the  basis  of  proposals,  and 
"  the  policy  in  each  case  contains  a  condition  that  if  any 
"  statement  in  the  proposal  is  untrue,  the  policy  is  void  and 
"  all  premiums  are  forfeited.  But  in  both  cases  the  Justices 
"  have  found  that  the  alleged  proposals  were  not  in  fact  signed 
"  by  the  proposers,  nor  had  they  any  knowledge  of  the  contents 
"  or  given  any  authority  to  make  the  statements.  In  our 
"  opinion,  therefore,  if  the  assurance  company  attempt  to  rely 
"  on  breach  of  the  condition  they  must  fail,  because  no  proposal 
"  was  in  fact  made  which  can  be  said  to  be  the  basis  of  the 
"  contract ;  and  the  company,  having  issued  the  policy  and 
'•'  received  the  premiums,  are  estopped  from  saying  that  there 
"  is  no  policy,  unless  they  can  prove  that  an  untrue  proposal 
'^  was  made  by,  or  with  the  authority  of,    the  proposer.^'" 


VOL.    XLIII.  2    G 


414  Actuarial  Note.  [Oct. 

ACTUARIAL   NOTE. 


On  formulas  fur  the  Force  of  Mortality.  By  Duncan  C.  Fraser, 
M.A.,  F.I. A.,  Actuary  to  the  Royal  Insurance  Company, 
Limited. 

(1).   JlHREE  distinct  formulas  can  be  written  down  for  v„,  eacli 
beginning  with  Uq  and  ending  with  a  second  difiference : 

i(n  =  'Uo-\-n\nQ+{n).2.^-Ua (a)' 

?^«  =  ?^o+ "Aw_i  + (n+lloA-M..,     .     .     .    (7)] 

These  formulas  can  be  extended  to  the  fourth  difference  A^^^.o  by 
adding  the  following  expressions  : 


{?03A^;;_i  +  (?i+l)4A*M_o  added  to    .     .   [a\ 

II 


[n  +  l)3A-^u_i  +  (71  +  1)4A^M_.,\ 

laddedto.   (/3) 


or  (n  +  l)3A3u_2+(n  +  2)A'i(_J 

{n  +  2)^\hL_.2+{n  +  2)il*u_.  added  to.   {•y)) 

"When  so  extended  the  three  formulas  begin  with  the  same  term 
and  end  with  the  same  difference^  and  are  therefore^  as  pointed 
out  in  the  notes  on  p.  235,  identities. 

The  expressions  i^II)  are  conseqiiently  the  respective  errors  of 
the  formulas  (I)  considered  with  reference  to  the  fourth  difference 
formula  ending  at  ^*u_o. 

(2).  In  the  formulas  (I),  transfer  11^  to  the  left  side,  divide 
by  n,  and  then  make  n  diminish  indefinitely,  so  that  in  the  limit 

the  left  side  is  -^^ .     Then  the  formulas  become 
an 

du       .  1  .., 

-^  =Auo—  ^A-Uo      .      . 

an  .4 


—  =Awo— ^A-»_i (^) 

an  4 

^^--Ah_i+2>«-. (7) 


}    III 
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and  the  expressions  for  the  error  become 


415 


or 


l^u.,+  ^^u.. 


(7) 


IV 


Let  Un=—lx+n 

Then        —=^^..1,.;   Au(,  =  dj,;  A-Mo  =  A(/^=  (t/^+i  — f?^) ; 


Therefore, 


fj,j:.lj.=dx—  ^{dx+i  —  d.v)  =  ^{3dx  —  dx+i)  .  .  [a) 
/J'x-lx  =  dx—^idx—d.r^i)  =  ~(d-,  +  d^_i).  .  .  (/S) 
fXx-lx  =  dx-i+  ^  («?x-i— c?.p_2)  =  s(3cZj,_i  — </^_2)  (7) 


with  respective  errors. 


1  1 

^A24-i+ j^A^rf^., (a) 


-gA-4._i+ j^AVa._2| 
or      -gA2rf^_2-j^A34_, 
^A^f/^.^-jgA^^.., 


(/3; 


(7) 


VI 


The  formulas  V  can  be  combined  in  various  ways  to  diminish 
the  errors  shown  in  VI. 


2  G  2 
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Combination 
used 

Formula  for  fix  ■  Ix 

Error 

2 

4-^^(f?x+l-4-.).       ■        •        •     (1). 

-^(A^«?^_.  +  A34._2) 

yS+7 
2 

^..-i+^r^-^x-o.) (2). 

^(AV,._,-A3^,_,) 

3 

6                    ■     •     ■     .    (3). 

—  A  V/ 
12        ■"-- 

2.5  +  7 
3 

2d^  +  hd^_y  —  d,.-'i                         ,,s 

6                  •     ■     ■     •   \  )■ 

-  f,A.;._, 

a  +  4/3  +  7 
6 

12                        ' 

True  to  3i-d 

differences  of  dj- 

VI 


In  the  last  of  these  formulas  the  error  is  eliminated  ;  that  is^ 
the  formula  is  true  to  third  differences  of  d  or  fourth  difiPerences 
of  /,  and  its  defect  from  absolute  accuracy  can  only  be  expressed 
in  terms  of  higher  differences. 

The  errors  stated  against  formulas  (1)  to  (4)  are  the  exact 
differences  between  those  formulas  and  formula  (5). 

The  most  useful  formulas  for  /x  are  those  derived  from  V  {/3), 
and  from  (1),  (3),  and  (5)  in  YII.     They  are 


d.v  +  dj,_^ 

.     A 

Mx—{dx+i  —  djc-i)              1   </x+i— rfx-i 

.     B 

'*^-                4/.                -^*      4           /. 

.     C 

7(4  +  '^x-l)-(<^..-+i  +  ^.r-2) 
11^-=^  ■ -. 

.     .    D 

12/.:, 

A  and  D  are  the  well-known  Text-Booh  formulas.     B  and  C  were 
given  by  Mr.  Spencer,  J. I. A.,  vol.  xxxiii,  p.  353. 

(5j.  The  important  formula,  J),  can  be  obtained  by  a  more 
direct  process  as  follows  : 

Let  F«  denote  -^^ — ^  so  that  Fo,  being  the  limit  to  which 

F„   approaches    as   n    is    indefinitely   diminished,    is    equal    to 

dl  J 

or  to  /Lt .  /  • 

an 
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It  will  be  noticed  that 
/ 

and  F_2  =  Fo=  ^^ — ^ 

Take  the  fourth  difference  of  F_2 : 

A^F_,  =  F.-4Fi-f  6Fo-4F_i  +  F., 
=  F,-fF_,-4(F,  +  F_,,  +  6F., 

(/_,_4^_S(/_i-/,) 

= i^ 1-  b/i .  / 

Therefore,  if  fourth  differences  are  small  enough  to  be 
disregarded, 

8,7_,-Z,,-f/_,-?,) 

^     r^ 

_S(d_,  +  d„)  -  {d  _..  +  d  _,  +  Jo  +  d,) 
12 

_7{d^,  +  do)-(d_.2  +  d,) 
~~  12 

(6).  M}\  Spencer's  Formula. — Formula  B  is  one  of  great 
simplicity  and  power,  and,  if  taken  generally,  Mr.  Spencei-'s  remark 
(J. I. A.,  vol.xxxiii,  p.  353)  that  it  '"'is  not  quite  so  simple  or  accurate 
(except  at  high  ages)  as  the  well-known  formula"  (A),  does  not, 
I  think,  do  it  justice.     The  error  to  second  differences  in  (B)  is 

-~ — -7^^,  and  in  (A)  is  — -      /">  ^'-^d  we  should,  therefore, 

1<*        Ix  ^         '■x 

expect  to  obtain  more  accurate  results  from  (B)  than  from  (A). 
Mr.  Spencer's  remark  was  no  doubt  intended  to  refer  to  the 
numerical  examples  given  by  him  in  applying  the  formula  to 
the  Text-Book  Life  Table  at  ages  30,  40,  &c.,  and  it  is  instructive 
to  trace  the  cause  of  its  apparent  deficiency  at  the  younger  ages 
of  this  series. 

(7).  The  special  convenience  of  ^Ir.  Speucer^s  formula  lies  in 
the  fact  that  it  derives  yu.  from  q  by  a  small  and  easily  calculated 
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correction,  but  if  there  is  any  error  in  q  that  error  will  be  repeated 
in  /x.  The  values  of  q  as  given  on  pages  495  and  497  of  the 
Te.ct-Boul:  represent  accurately  the  ratios  of  the  tabular  values 
of  d  to  the  tabular  values  of  I,  but  the  values  of  /  having  been 
cut  down  and  otherwise  nioditied  to  a  slight  extent,  the  values 
of  d  are  affected  by  small  tabular  errors,  which  are  sufficient 
in  several  instances  to  intluence  the  values  of  q  if  taken  to 
5  decimal  places. 

The  point  can  be  tested  by  recalculating  the  values  of  q  from 
the  values  of  logiojs  derived  directly  from  the  formula  of  the 
table  and  given  on  pages  88  and  89  of  the  Text-Book. 


Age 

9x 

9x 

X 

Values  in  Life  Tables 

Recalculated 

30 

•00771 

•007719 

40 

•01001 

•010020 

50 

•01572 

■015734 

60 

■02983 

•029829 

70 

•064.10 

•064084 

80 

•14126 

•144280 

90 

•31579 

•315495 

It  will  be  observed  that  the  tabular  values  of  q  are  not 
strictly  true  in  the  otli  decimal  place  in  6  of  the  7  instances 
here  given. 

When  Mr.  Spencer's  correction  is  applied  to  the  true  values 
of  q,  it  gives  values  of  /j,  true  to  5  decimal  places  at  ages 
30,  40,  50,  and  60,  and  from  this  it  is  clear  that  his  formula  can 
be  used  with  confidence  at  the  younger  as  well  as  at  the  older 
ages  of  the  table. 

(8).  The  discussion  of  Mr.  Spencer's  formula  suggests  the 

remark  that  the  values  of  d  and  /  as  given  in  an  ordinary  life 

table  do  not  permit  a  very  precise  calculation  of  /i  to  be  made. 

The  values  of  d  are  usually  given  to  3  or  4  significant  figures,  the 

last  of  which  may  be  in  error  to  the  extent  of  a  unit,  and  this 

limits  the  number  of  significant  figures  which  can  be  obtained 

correctly  in  calculating  /i. 

(9).  The  formulas  discussed  up  to  this  point  are  derived  from 

1    dlj.  ,  .  dl   .       ^  r.         »  7 

the  expression  — -^  3-  by   slating  —  —  in   terms  ot    — iA/j^.,  or 


of  d. 


Ix    dje     "•'  '^  dj; 

A  similar  series   of  formulas   can  be   derived  from  the 
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d\0S.lx    ,  ...  r  V     1  7  /• 

expression ,    -  by  stating  it  m  terms    oi   —A  log/  or   ot 

co\o^p ,  and,  corresponding  to  the  formulas  A,  B,  C,  and  D,  we 
obtain 


tJI'X—i.{C0\px  +  C0\p^_i) A' 


fi^—co\p.i—  -  (col;?^+i  — col;?x-i) 


B' 


fJLx=(^o\pjc—  ^{C0\p^  +  C0\px^\  —  2  C0l/>a:-l) 


C 


/Ax=  j^-'|V(C0l;?^  +  C0lj9j,_,)-(C0l/)j,  +  i+C0l/?;c_2)  -     . 


D' 


These  formulas  imply  the  use  of  logs  to  the  base  e.  When 
the  logs  are  to  the  base  10,  the  expressions  for  fx  must  each  be 

multiplied  by  ^  or  2-30258509. 

They  are  convenient  of  application  because  the  values  of 
col  10 JO  are  nearly  always  available.  It  should  be  particularly 
noticed  that  for  the  greatest  accuracy  the  values  of  colioyo 
used,  in  the  construction  of  /  should  be  employed,  in  preference 
to  the  values  stated  in  the  life  table.  Thus,  in  the  0^^  and  0^^^^ 
Tables,  the  construction  values  of  coliojo,  given  on  p.  153  of 
'•'  Principles  and  Methods ",  are  the  values  which  should  be 
employed. 

(10).  The  numerical  examples  of  the  application  of  the 
formulas  given  below  are  based  on  the  O'^'^-  Table.  The  values 
of  yu.  according  to  that  table,  calculated  from  the  values  of  the 
constants  given  on  p.  149  of  "Principles  and  Methods",  are  for 
decennial  ages  as  follows  : 


Age 

^ 

Age 

M 

20 

•0065143     ' 

60 

•0285965 

30 

•0074241 

70 

•0616295 

40 

•0096574     ! 

80 

•1427160 

50 

•0151395     1 

90 

•3417597 
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Values  of  fi  derived  by  formulas  A,  B,  C,  D  from  the  values 
of  d  and  /  stated  in  the  Life  Table,  and  the  errors  in  the  values^ 
are  given  in  Table  I : 

Table  I. 


Approximate 

Values  of  fJ- 

Age 

. 

Fonuula 

Formala   | 

Formula 

Formula 

A 

,            « 

C 

1) 

20 

0065099 

■0065074 

•C065082 

•0065074 

30 

0074269 

•0074296 

•0074287 

•0074251 

40 

0096597 

■00965^0 

•0096559 

■0096559 

50 

0131466 

•015136S 

■0151401 

■0151401 

60 

0285955 

•02S5915 

•0285928 

■02858S8 

70 

0615S33 

•0616510 

■0616284 

■0616223 

1    80 

1425214 

•142S273  ; 

■1427253 

■1427307 

]    90 

3436717 

•3410088  1 

1 

•3418964 

•3417920 

ERROr.J  IK  THE 

ABOVE  Values 

1 

i,            Age 

1               (^ 

-A)xlO" 

(/x-H)xlO- 

^M-C)xl07 

(m-D)xIO^ 

1 

1    20 

44 

69 

61 

69 

I    30 

2S 

—   55 

-  46 

-  10 

40 

23 

34 

15 

15 

50 

71 

27 

-   6 

-  6 

60 

10 

50 

37 

77 

70 

462 

-  215 

11 

72 

80 

1946 

-1113 

-  93 

-147 

\    " 

-19120 

7509 

-1367 

-323 

Values  of  /j.  derived  by  formulas  A',  B'^  C,  D'  from  the 
values  of  coljojo  given  to  7  decimal  places  on  p.  153  of 
"Principles  and  Methods",  and  the  errors  in  the  values^  are 
shown  in  Table  II. 

(11).  If  the  algebraical  expressions  which  have  been  given 
for  the  errors  in  the  respective  formulas  be  examined,  it  will  be 
found  that  the  following  relation  holds  between  them  as  far  as 
third  diiferences  of  d'i  : 

(Error  in  A)  -  (Error  in  C)  =2{  (Error  in  C)  -  (Error  in  Bj  } 

with  a  similar  relation  between  the  errors  in  A',  B',  and  C.  The 
errors  shown  in  Table  I  do  not  answer  this  test  except  at  the 
higher  ages,  the  effect  of  the  tabular  errors  beius:  2;reater  at  the 


1909.] 


Actuarial  Note. 


421 


Table  II. 


Age 

Approximate 

Values  of  ju 

Formula 

Formula 

Formula 

1 

Formula 

A' 

IJ' 

C 

D' 

20 

•0065152 

•006513S 

•0065143 

•0065143 

30 

•0074262 

•0074230 

•0074240 

•0074241 

40 

•0096625 

•0096545 

•0096572 

•0096574 

50 

•0151519 

•0151324 

•0151389 

•0151395 

60 

•0286269 

•0285789 

•0285949 

•0285963 

70 

•0617041 

•0615864 

•0616256 

•0616290 

80 

•1428991 

•142610i 

•1427066 

•1427148 

90 

•3422094 

•3415005 

•3417368 

•3417571 

Age 

Ekrors  in  the 

ABOVE  VaH"K3 

(m-A')xIO- 

(m-b')xio- 

(m-C')xIO- 

(/x-D')xl07 

20 

-   9 

5 

0 

0 

30 

-  21    , 

11 

1 

0 

40 

-  51 

29 

2 

0 

50    ! 

-  124 

71 

6 

0 

fiO 

-  304 

176 

16 

2 

70    1 

-  746 

431 

39 

5 

80 

-1831 

1056 

94 

12 

90 

-4497 

2592 

229 

26 

younger  ages  than  the  effect  of  the  errors  of  the  formulas.  Up 
to  age  60,  the  simpler  formulas  A  and  B  give  as  good  results  as 
the  more  complex  formulas  C  and  D ;  and  these  results  are  true 
to  5  decimal  places,  the  number  of  significant  figures  given 
accurately  in  the  approximate  values  being  equal  to  the  number 
of  significant  figures  in  the  values  of  d,  from  which  they  are 
derived. 

The  errors  shown  iu  Table  II  answer  the  test  referred  to 
above,  and  the  superiority  of  formula  B'  over  formula  A'  is 
evident.  Formula  D'  gives  results  true  to  7  decimal  places  up 
to  age  60,  and  at  the  higher  ages  results  of  great  accuracy, 
which  are  systematically  true  to  one  place  further  than  tliose 
given  by  C. 

In  order  to  illustrate  the  effect  of  the  tabular  errors,  the 
values  of  /  have  been  recalculated  for  ages  58-62  from  the 
fundamental  formula  of  the  Table,  the  tabular  value  of  /go  being 
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taken  as  the  radix ;   and  values   of  d  to  six  sit^nificant  figures 
have  been  obtained  as  under : 


Age 

Tabular  Value                  Recalculated 

rfx-rf'x 

58 
59 
60 
61 

1669 
1742 
1819 
1897 

1669^06 
1742-88 
1818-90 
1896-60 

-•06 

-•88 
+  •10 
+  •40 

i 

The  values   of  ix  at   age    60  derived  from  the    recalculated 
values  are  : 


Formula 

u 

Error  x  10^ 

A 
B 
C 
D 

•0286018 
•0285950 
-0285973 
•0285966 

-53 
+  15 

-  8 

-  1 

The  errors  in  the  approximate   values  for   age  60  given  in 
Table  I  can  therefore  be  accounted  for  as  follows : 


Formula 

Error  due  to  use        j             Error  due                         ^  ^,  p 
of  Tabular  Values                  to  Formula                       lotai  t-rror 
xl07                                 xl07                                 '^^^' 

A 
B 
C 
D 

63 
35 

45 

78 

-53 
+  15 

-  8 

-  1 

10 
50 
37 

77 

(12).   General  Formulas. — Since    ^-    is  the  limit  of  — 

'  an  n 

when  n  is  indefinitely  diminished,  it  follows  that,  corresponding  to 

every  formula   for   u^  which  begins  with  the  term   Uq,  there  is  a 

formula  for  — -   in  terms  of  the  differences  of  u  . 
an 

The  diagram  on  p.  236^  giving  the   general  formulas  for  ?<„, 

can  be  easily  modified  to  gfive  formulas  for  -^ ,  coefficients  being 

^  an 

inserted  according    to    the   folloAving  scheme,  which    shows  the 
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limits  of  the  values  of  — = — ^ ,  when  n  is  indefinitely  diminished, 
for  intef^ral  values  of  It  and  r,  k  being  less  than  r. 


I     ^ 

\ALr£S   OF                             WHEN    »— 0 

n 

r  =  l 

=  2 

=  3 

=  4 

=  5 

=6 

5 

., 

... 

1 
6 

4 

... 

... 

1 
5 

... 

3 

1 

4 

1 
"30 

2 

1 
3 

1 

"20 

1 

1 
2 

1 
~  12 

1 
60 

0 

1 

1 
~  6 

1 
30 

-1 

1 
2 

1 
12 

1 
~60 

1 

_2 

1 
3 

1 
~  20 

1 

-3 

1 
~  4 

1 
30 

1      -4 

1 
5 

1 
~6 

1 

-5 

. 

In  this  scheme  each  diagonal  line  of  figures  running  upwards 
to  the  right  consists  of  the  differences  of  the  line  above  it.     The 

uppermost    line,    being    the    values    of     -,    can    be    extended 

automatically,  and  the  scheme  can  be  completed  to  any  extent 
required.  The  formulas  already  discussed  can  be  very  readily 
obtained  by  using  this  scheme  of  coefficients  in  conjunction  with 
the  diagram  on  p.  236. 

The  advantage  of  following  the  central  line  of  diflferences  is 
obvious  on  account  of  the  small  values  of  the  coefficients  involved. 

(13).  Mr.  Lidstone's  Formula. — Mr.  Lidstone  has  given 
{J. I. A.,  vol.  xxxii,  p.  390)   an    interesting   proof  of  a   general 


424  Actuarial  Note.  [Oct. 

formula  which  had  been  previously  suggested,  but  without  proof^ 
by  Mr.  H.  N.  Sheppard.  An  alternative  proof  of  a  more 
elementary  character  can  be  obtained  by  following  the  method 
of  section  (5). 

Denoting  ^^  by  F„ 


A2"F_,=  (r„  +  F_«) -2«{F„_i  +  F_;„_  J  +  (2n),{F„_,-F_  „_2j 
-  ...  +(-l)"(2«)„Fe. 

Assuming  that  A-"F_„  may  be  neglected,  and  writing  the 
series  on  the  right  in  reverse  order,  it  follows  that  approximately, 
since  Fi  =  F_,,  &c.. 


(2n),,.Fo-(2«)„_,.2F,+  (2n)„_,.2F,-  .  .  .  +(-!)«. 2F„  =  0 
2n 


2n  '2n 

But      (2n)„= ----,;  (2n)n-i=,        'r^,  V  &c.,  andFo  =  /Li./, 


Therefore, 

-^""(^^ljn+1  ~  2 1»^2  n  +  2  ^  8  ^3  n-f3  ^^'] 
(14).  The  above  theorem  can  be  generalized  still  further. 


f^-l=  (  -)'4-^=S^  -  I  .^--^^  +  I  T%^^  &C.1  VIII 


Let 

F;^)  denote  ''^-;^;-'^ 

(20^ 

and  so  on. 

AVhen  ^  =  0  these  expressions  become  - — ,   — ^,  &:c.     That  this 

is  so  is  seen  most  clearly  by  observing  that  the  above  expressions 

A" 

are  of  the  form  ,  .  ,    l-^t,  where  A  means  the  difference  for  the 

(2/)'=          ' 

interval  2/.     I  am  indebted  to  Mr.  Lidstone  for  the  remark  that 

the  above  series  of  expressions  can  be  stated  in  this  concise  form, 

d^l 
which,  making  t-=0,  becomes  at  once  -— -  • 
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Observing  that  F^^^^F^J^^^  and  following  the  procedure  of  the 
last  section, 

We  can  thus  obtain  the  values  of  the  successive  differential 
coefficients  of  /  in  terms  of  simple  symmetrical  functions  of  I. 

(15).  If  —log/  be  substituted  for  /in  the  last  section,  the 
values  of  jx  and  of  its  successive  differential  coefficients  are 
obtained  in  terms  of  simple  symmetrical  functions  of  log/. 

(16).  The  relation  between  /i  andcologp. — The  above  notes 
suggest  a  close  connection  between  these  two  functions,  and 
when  the  table  follows  Makeham's  law  the  connection  can  be 
very  simply  stated. 

With  the  usual  notation,  and  using  \  for  loge 

jjij  ^  „  =  \s  +  c^-+ °-.\c.\g. 
co\  Pj^=^\s  +  c^  .{c  —  \)  .\y . 

These  expressions  are  identical  if  c".Xc  =  c  — 1.  Thus^ 
a  depends  only  on  c.     To  find  a, 

Xc 

Therefore, 


l  +  a\c+  '-^•\c\-+  ...  =1+  .,>-c+  ^Xc,-  +  &c. 


Whence, 


11.  1 

a=  -  +  ^.Xc,  approximately. 

When  log  ,oC  = -039, 

1      -09 
a—     =    -^  of  a  vear  =  about  33  hours. 

Log  10  c  has,  I  think,  never  been  found  to  be  so  great  as  •0434 
at  the  adult   ages.     Thus,  in  tables  following   Makeham's  law 

a—  7.  is  never  so  great  as  ,,  —  of  a  vear  or,  sav,  Ih  days. 
2  n  240  •  >      -'      -        J 
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In  such  tables,  co\px  is  therefore  the  force  of  mortality  at  an 
age  exceeding  x+h  by  a  constant  period  depending  on  c  and 
not  exceeding  1^  days.  In  a  table  which  does  not  follow 
Makeham's  law,  we  may  assume  that  successive  small  sections 
follow  that  law,  and  that  for  the  adult  ages  of  aggregate  tables  of 
male  lives  a  relation  similar  to  that  stated  above  exists  between 
fx  and  col^. 

(17).  It  may  be  proved  similarly  that 

CO^[tPx)=f^x+a 

where  a  depends  on  c  and  t,  and  is  approximately 

_1,  ,   J_.o  logioc 
~2   "^24     •     M     ■ 

When  log  10  c=  -039, 

1        3 
a=^t+  q7,/-  =  5-375  when  /  =  10. 
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Examination  for  Admission  to  the  Class  of  Associate 
(Part  I). 

First  Paper, 
1.  Solve  the  equations 

(1)  ^  +  ^^u^^^  +  ^ 

a      X      0      y      y      X 
(2)  yz  =  d^,  zx  =  lr,  xy  =  c-. 
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2.  Without  assuming  the  knowledge  of  any  formula,  prove  that 
in  a  quadratic  equation,  where  the  coefficient  of  the  first  term  is 
unity,  (l)  the  sum  of  the  roots  is  equal  to  the  coefficient  of  x  with 
its  signs  changed,  (2)  the  product  of  the  roots  is  equal  to  the  third 
term.  " 

Show  that  if  a{h  -  c)x'  +  b(c  -  a)xy  +  c(a  -  h)y^  be  a  perfect 
square,  the  quantities  a,  h  and  c  are  in  harmonical  progi'ession. 

3.  A,  B  and  C  start  from  Cambridge  at  3,  4  and  5  o'clock 
respectively  to  walk,  drive  and  ride  respectively  to  London. 
C  overtakes  B  at  7  o'clock  and  C  overtakes  A  4i  miles  further  on 
at  7.30.     When  and  where  will  B  overtake  A  ? 

4.  Find  the  number  of  homogeneous  products  of  r  dimensions 
that  can  be  formed  out  of  the  n  letters  a,  b,  c .  .  and  their  powers. 

Prove  that  the  result  can  be  expressed  in  the  form 
(  -  l)'["+'Co  -  "+'"Ci  +  "+'"C,  ...  +  (-  !)'•  ""'-C,]. 

5.  The  streets  of  a  city  are  arranged  like  the  lines  on  a 
chessboard.  There  are  m  streets  running  north  and  south  and 
n  east  and  west.  Find  the  number  of  ways  in  which  a  man  can 
travel  from  the  X.W.  corner  to  the  S.E.  corner  going  the  shortest 
possible  distance. 

6.  Assuming  the  truth  of  the  exponential  theorem,  obtain  the 
expansion  of  loge(l  +  a:). 

'"'  Find  the  value  of  e  to  four  places  of  decimals  and  use  the 
tables  to  prove  that  loge2  =  -6931. 

7.  li  pi,  p.2,  p^i  .  .  .  are  the  respective  chances  that  a  number 
of  independent  events  will  separately  happen,  find  the  chance  that 
some  one  at  least  of  the  events  will  happen. 

A  can  hit  a  target  four  times  in  5  shots ;  B  three  times  in 
4  shots  ;  C  twice  in  3  shots ;  and  D  once  in  2  shots.  They  fire  a 
volley  :  what  is  the  probability  that  2  shots  at  least  hit  ? 

"  ^8.  From  twenty  cards,  consisting  of  the  ten,  knave,  queen, 
kingjand  ace  of  each  suit,  four  cards  are  drawn  at  random.  From 
these  four  cards  two  are  drawn  and  found  to  be  hearts.  What  is 
the  chance  that  the  remaining  two  are  neither  of  them  hearts  ? 


*  "  A    Short   Collection  of  Actuarial  Tables "  will  be  supplied  for  use  iu 
answering  this  question. 
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Second  Paper. 

1.  If  n  he  a  positive  integer  and  J(=A:r,  find  the  value  of 
■w^+ii;*  ill  terms  of  Uj^  and  its  successive  differences,  without -using 
the  method  of  separation  of  symbols. 

Find  the  nth  term  of  the  series 

1  +  37  +  01  +  77  +  t'C'c. 

2.  Given  the  following  table 

.c=l,f{x)  =  0 
.r=2,/(,v;)  =  M2 
a'  =  3,f{.r)  =  2-S7 
.r  =  5,/(,--)  =  6-12 

find  /(4),  and  then  using  /(I),  /(2),  /(3)  and /(4),  show  how  to 
find  .'•  Avhen  /(.r)  =  2-7. 

3.  If  Avx  —  Ux,  obtain  an  expression  for  the  value  of  '^"ux. 
Apply  this  method  to  find  the  sum  of  n  terms  of 

(1)  A  geometrical   progression,   whose  first  term  is  a  and 

common  ratio  r. 

(2)  The  series  whose  «th  term  is  —. r- ■ 

n{n  +  l){n  +  2){n  +  3) 

4.  Find  the  sum  of  the  following  series — 

/,x   ,        4    1        4.7    1        4.7.10  1 

(1)  1  + +  - —  •—,  + o  +  ...  to   oc. 

11    4         |2      4-  3        4-^ 

(2)    \- -  ...  to    ^. 

9.18      9.18.27      9.18.27.36 

(3)  .5  +  10  +  17  +  28  +  47  +  82  +  ...  to  20  terms. 

5.  If  yhe  a.  function  of  x,  explain  clearly  what  is  meant  by 
the  differential  coefficient  of  y  with  regard  to  x. 

Write  down  the  following  differential  coefficients — 

(1)   l-Cc.logx);    {2)-fr,{a  +  hxr;    (3)  |  (5  +  4.>.-)'<'^^ 
ax  ax-  ilx 
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6.  Expand  f(x)  in  a  series  of  ascending  powers  of  x,  stating 
under  what  conditions  this  is  possible. 

Use  this  expansion  to  obtain  the  first  three  terms  of  the 
expansion  of  (1  +  4.r  +  ar) ' . 

7.  Expkin  what  is  meant  by  j  (ti{x)dz  and  I  ^{x)dx. 
Evaluate  the  following  integrals — 

(1)   H-:     (2)    f?^±5^&-:    (3)   fW,iz. 
J  x.log."'-  J     a-(2?  +  3)  J  a 

8.  Assuming  y^  =  «  +  hx  +  c:r,  prove  that 

n  -I 

j^  yjx  =  -ly.  +  —  [j/o  -  2yo  +  yj, 

and  hence  show  that 

I     e   If   (/.>;= -9921  approximately. 


EXAillNATION   FOR   ADMSSIOX   TO   THE    CLASS    OF    ASSOCLA.TE 

(Part  I)  Third  Paper, 
(Part  II)  First  Pape 


)er,  I 
oer. } 


1.  Eind  the  value  of  an  annuity  payable  rn  times  a  year  at  Tan 
eflfective  rate  of  interest  /,  and  state  what  tables  you  would  require 
to  enable  you  to  find  the  numerical  value  in  any  particular  case. 

2.  If  i  and  d  are  corresponding  effective  rates  of  interest  and 
discount;  i  and  /  the  corresponding  nominal  rates  of  interest  and 
discount  convertible  m  times  a  year ;  and  8,  8'  the  corresponding 
forces  of  interest  and  discount,  prove  that 

(1)  i-d  =  id;     (2)  j-f=-^^;     (3)  8  =  8'. 


3.  Show  that  the  rate  of  interest  involved  in  a^  when  n  and 
a.~  are  known  is  approximately  equal  to 

.     2h{a'^'-a-) 

where  i  is  a  trial  rate  near  the  true  rate  of  interest,  h  is  small  in 
comparison  with  i,  and  a,Ti  represents  the  value  of  the  annuity  at 
rate  of  interest  x. 

VOL.    XLIII.  2    H 
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*4r.  A  bond,  bearing  interest  at  6  per-cent  payable  half-yearly 
on  1  January  and  1  July  in  each  year,  and  redeemable  at  par  on 
1  Januaiy  1927,  is  bought  on  13  Xovember  1908  for  105i.  Find 
approximately  the  nominal  rate,  convertible  half-yearly,  which  the 
investment  yields. 

*5.  The  debentures  of  a  company,  which  bear  interest  at 
5  per-cent,  payable  half-yearly,  are  redeemable  in  10  years'  time  at 
110  and  are  quoted  at  a  price  Avhich  yields  a  nominal  rate  of 
5  per-cent.  It  is  proposed  to  change  these  debentures  into  a 
perpetual  4|  per-cent  debenture  stock,  Avith  interest  payable 
half-yearly.  How  much  debenture  stock  in  even  pounds  should, 
in  your  opinion,  be  given  for  each  £100  of  the  old  issue  in  order 
that  the  proposal  may  be  a  fair  one  1 

*6.  A  loan  of  £1,000  is  to  be  repaid  with  5  per-cent  interest  by 
a  yearly  annuity  for  five  years  calculated  at  3  per-cent.  Draw  up  a 
schedule  showing  to  one  decimal  place  the  amounts  of  interest  and 
of  capital  repaid  in  each  year. 

7.  A  loan  of  £10,000  is  to  be  paid  off  in  30  years  by  quin- 
quennial instalments,  the  first  of  which  is  to  be  made  at  the  end  of 
five  years,  the  second  at  the  end  of  ten  years,  and  so  on.  Given 
that  the  rate  of  interest  is  4  per-cent,  and  the  annual  amount  set 
aside  for  service  of  the  loan  is  £583,  obtain  an  equation  for  finding 
the  rate  of  interest  at  which  the  annual  amounts  set  aside  must  be 
accumulated  in  order  that  the  quinquennial  payments  may  repay 
the  whole  loan  at  the  end  of  30  years. 

8.  A  table  of  the  values,  correct  to  five  places  of  decimals,  of 
v'^  and  Sn\,  for  all  integral  values  of  n  from  1  to  100  at  3j  per-cent 
interest,  is  required.  Assuming  that  a  table  of  logarithms,  to  as 
many  places  of  decimals  as  you  may  desire,  is  available,  explain 
clearly  how  you  would  employ  it  to  save  labour,  and  show  how 
many  i:)laces  of  decimals  you  would  use  ;  what  precautions  you 
would  take  to  avoid  errors ;  and  what  checks  you  would  apply. 

Given  that  log  1-0325  =  -01389006. 


Examination  for  Admission  to  the  Class  of  Associate 
(Part  II). 

Second  Paper. 

1.  Express  the  value  of  an  endowment  assurance  policy  in 
commutation  symbols,  by  the  retrospective  and  prospective 
methods. 

*  "A  Short  Collection  of  Actuarial  Tables"  will  lie  supplied  for  use  in 
answering  these  questions. 
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Show  that 

_  IT^ 

•L'ar-i-u 

and  give  a  verbal  interpretation  of  the  right-hand  expression. 

2.  Interpret,  and  show  how  to  obtain  the  values  of 

a^:'yj')  and  «^^:^. 

Express   A^^f   in   terms  of  single  premiums  for  assurances 
payable  on  the  first  death. 

3.  Show  that  Qij,  =  /Xx'}zi/+ -('?x-2:>/-^^4-2:.v)  ^-pproximately. 

4.  Find,  without  making  any  assumption  as  to  distribution  of 
deaths,  the  value  of  ('4"". 

•5.  How  would  you  find  the  annual  premium  for  an  assurance 
payable  only  in  the  event  of  (x)  dying  within  n  years,  the  sum 
assured  commencing  at  1,  and  increasing  by  k  per  annum  so  long 
as  (z)  and  (y)  are  jointly  alive  ? 

6.  Assuming  an  equal  distribution  of  deaths  throughout  the 

year  of  age,  prove  that  ^'^  =  'P^^  +  ^^P^-'(P^r  +d),  and  give  a 

verbal  interpretation  of  the  result.      Deduce  a  similar  expression 
for  ,P."". 

7.  Find  an  expression,  in  terms  of  the  net  annual  premiums, 
for  the  amount  of  the  paid-up  policy  which  can  be  granted,  in 
respect  of  an  assurance  effected  n  years  since  ;  and  apply  the 
formula  to  the  case  of  an  assurance  payable  only  if  (x)  die  after  (y). 

In  what  cases  is  the  formula  not  applicable  ? 

8.  Find  the  value  of  n  annual  payments  of  1  each,  payable 
during  the  life  of  (.>:),  the  first  payment  to  be  made  -th  of  a  year 
hence. 

Third  Paper. 

1.  Assuming  an  equal  distribution  of  deaths  throughout  the 
year  of  age,  deduce  the  probabilities  (1)  that  (r)  \vi\\  die  after 
(y)  within  {n)  years ;  (2)  that  (x)  will  die  in  the  nth  year,  and 
(y)  predecease  him  by  at  least  i  years,  and  (z)  surnve  him  by  at 
least  t  years. 

2  H  2 
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2.  Obtain  expressions  for  the  average  age  at  death  of 

(i)  /.r  persons  of  the  exact  age  a- ; 
(ii)  A  stationary  population  aged  x  and  upwards. 
AVhatdoes  ^a-  -  T^+»  -  ^^x+n  represent? 

3.  From   the   formula    11^=  -  - — r^,    deduce   an    expression 

Ix   dx, 

for  fXx  in  terms  of  qx,  1  Ctx,  2  Qx^  &c. 

Under  what  conditions  would  ij-x^Ix'^- 

4.  In  a  certain  community,  free  from  immigration  and 
emigration,  the  birth-rate  {i.e.,  the  ratio  of  births  to  total  population) 
amongst  males,  preA'iously  stationary,  has  been  increasing,  during 
the  last  10  years,  at  the  rate  of  k  per-ceut.  per  annum.  On  reaching 
age  ?.0,  each  male  has  to  give  5  years'  military  ser^•ice.  How  would 
you  proceed  to  estimate  the  numerical  strength,  12  years  hence,  of 
the  army,   which  now  musters  500,000  men  1 

WTiat  will  be  the  numbers  at  the  respective  ages  ? 

5.  Deduce  a  finite  diflference  formula  for  interpolation  between 
values  of  a  function  of  two  variables,  and  show  how  you  could 
obtain  an  approximation  to  the  value  of  a  joint-annuity  on  two 
lives  from  two  values  only  of  the  table  on  page  27  of  "A  Short 
Collection  of  Actuarial  Tables."  * 

Show  how  you  would  apply  your  method  to  find  the  value 
of  «3r:33  (Carlisle  3  per-cent). 

6.  Assuming  that  \ogKkx]+t  =  '^ogiJx-\-t-ft-ft<^h,  and  that 
lx+t  =  x-^^^(f^'  1  show  that  the  value  of  a  joint  annuity  on  two 
or  more  joint  lives,  a[x]-i-t:[y]-i-i...  is  equivalent  to  an  annuity  on  a 
single  life  aged  [t'-']  -F^,  calculated  at  a  different  rate  of  interest,  and 
with  varjdng  pajTnents  during  the  period  of  selection. 

7.  Show  how  to  obtain,  by  the  use  of  Gauss's  tables,  the 
logarithm  of  {a  +  h),  the  logarithms  of  a  and  h  being  given  ;  and 
apply  the  method  to  construct  a  table  of  curtate  life  annuities. 
State  any  objections  to  this  method  which  occur  to  you. 

8.  AMiat  method  would  you  adopt  to  construct  a  table  of 
policy  values  for  whole-life  assurances,  with  premiums  limited  to 
t  pajTnents  1     How  would  you  verify  the  results  ? 

*  A  copy  of  these  Tables  will   be   supplied  to   the  Candidate  for  use  in 
answering  this  question. 
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Examination  for  Admission  to  the  Class  of  Fellow 
(Paet  III). 

First  Paper. 

1.  Discuss  the  argumeuts  for  and  against  the  adoption  of  lives, 
policies,  and  amounts  assured,  respectively,  as  the  basis  of  a 
Standard  Mortality  Table  deduced  from  the  exiierience  of  Life 
Assurance  Companies.  On  which  of  these  classes  of  data  were 
the  1 7  Offices',  H-^^,  30  American  Offices'  and  0"^  Tables  respectively 
based  ? 

2.  It  was  assumed  in  the  construction  of  the  English  Life 
Table  Xo.  3  that  the  ratio  of  the  a^-erage  annual  deaths  in  a  gi-oup 
of  ages  to  the  mean  population  of  the  group  was  equal  to  the  force 
of  mortality  at  the  central  point  of  age  of  the  group.  Criticize  this 
assumption,  and  explain  briefly  an  alternative  process  by  which  you 
would  expect  to  produce  more  satisfactory  results. 

3.  In  preparing  tables  of  sickness  rates  A^-ith  a  \\qw  to  allowing 
for  accurate  apportionment  of  the  claims  over  the  customary  periods 
of  attack,  what  information  would  you  ask  for  in  dealing  with 
(a)  a  large  number  of  societies  or  branches,  and  {h)  a  single  society 
(without  branches)  ?  State  in  what  respect  the  sickness  data  of 
the  Manchester  L'nity  Experience,  1866-1870,  were  incomplete,  and 
show  how  the  defect  might  have  been  overcome. 

■4.  Show  how  the  principle  of  uniform  seniority  may  be  utilized 
in  the  case  of  the  British  Offices'  Annuity  Tables  in  deducing 
annuity-values  on  two  joint  lives.  (X.B. — It  will  be  sufficient  to 
limit  the  iuA-estigation  to  the  case  where  one  life  is  a  male  and  the 
other  a  female,  and  to  deal  with  ultimate  values  only.) 

b.  State  generally  what  methods  of  graduation  are  available  in 
dealing  with  the  following  statistics  : 

(a)  Mortality  tables  of  the  aggregate  type ; 

{h)  Sickness  tables; 

(c)  Secession  rates  ; 

(d)  Population  data  tabulated  for  groups  of  ages  ;  and 

(e)  Marriage  rates. 

Indicate  in  each  case  which  method  you  prefer  and  on  Avhat 
grounds. 

6.  Explain  the  rationale  of  the  method  of  graduation  by 
reference  to  a  standard  table  ;  and  mention  any  instances  known  to 
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you  in  -which  that  method  has  been  employed.  Show  that  the  use 
of  a  particuhir  summation  formula  for  the  purpose  of  graduation  by 
reference  to  a  given  standard  table  leads  to  a  standard  series  of 
corrective  quantities  applicable  to  all  tables  which  have  l)een 
graduated  by  the  formula  in  question. 

7.  On  closing  its  liooks  for  the  quinquennial  A'aluation,  a 
life  office  finds  that  some  of  its  Stock  Exchange  securities  stand 
in  the  ledger  above,  and  others  below,  the  market  prices  of  the  day. 
How  do  you  think  these  investments  should  be  valued  1  Discuss 
briefly  the  principles  which  should  guide  the  Directors. 

8.  What  is  the  "  select  and  ultimate "  method  of  valuation  ? 
"What  ach'antages  do  its  advocates  claim  for  it ;  and  what,  if  any, 
are  the  objections  to  it  1 


Second  Paper. 

9.  In  valuing  ordinary  whole-life  ])olicies  l)y  the  net  premium 
method,  how  would  you  provide  for  the  following  conditions  ] 

(fl)  Claims  being  payable  immediately  on  proof  of  death  and 
title. 

{h)  There  being  a  large  proportion  of  the  policies  at  half- 
yearly  or  quarterly  premiums. 

(f)  The  business  having  been  placed  on  the  books  in  unequal 
proportions  in  the  different  months  of  the  year. 

Explain  briefly  the  rationale  of  the  methods  you  suggest. 

10.  A  life  office  which  has  hitherto  valued  its  ordinary  whole- 
life  policies  by  the  combined  H"^^  and  H^^^-"^  3  per-cent  Tables 
(H*^^  alone  for  the  first  five  years)  has  decided  to  change  its  valuation 
basis,  and  is  considering  the  desiraliilitv  of  substituting  the 
0^^  3  per-cent  Table. 

Discuss  the  iiuestion  from  the  point  of  view  of 

(1)  The  magnitude  of  the  reserves; 

(2)  The  probable  eflect  on  {a)  the  margin  of  loading,  [h)  the 

expected  claims,  and 

(3)  The  cost  of  allotting  a  given  rate  of  bonus. 

11.  Draft  a  memorandum  of  instructions  as  to  the  valuation  of 
limited  paj-ment  whole-life  policies  by  Karup's  (Altenburger's) 
method,  giving  eflect  to  the  actual  incidence  of  the  premium 
income  during  the  year. 
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12.  Describe  briefly  the  method  suggested  by  Mr.  Ackland  for 
utilizing  the  0^^^  Table  for  the  purpose  of  valuing  whole-Hfe  policies 
with  allowance  for  selection,  giWng  a  clear  exi^lanation  of  the 
principles  involved. 

13.  A  company  distributes  surpluses  as  a  cash  allotment  at  each 
valuation  of  a  uniform  proportion  of  the  total  amount  of  premiums 
paid  since  the  last  preceding  investigation ;  and,  under  a  discounted 
bonus  scheme,  it  proposes  to  allow  a  reduction  of  premium  in 
anticipation  of  bonus.  How  would  you  settle  the  percentage  of 
reduction  that  could  be  allowed  under  the  scheme  ?  How  would 
you  deal  Avith  such  policies  in  the  books  for  the  purposes  of  the 
annual  revenue  accounts  and  balance  sheets,  and  how  would  you 
treat  them  in  the  periodical  valuations  ? 

li.  A  company  distributes  surplus  quinquennially  on  the  com- 
pound reversionary  bonus  plan,  at  the  same  percentage  for  Avhole-life 
and  endoAATQeut  assurances  policies,  the  bonuses  vesting  immediately 
when  declared.  It  is  proposed  to  offer  an  alternative  scheme,  under 
which  the  bonuses  are  to  be  deferred  for  10,  1-5,  or  20  years,  at  the 
option  of  the  assured  declared  when  the  policy  is  effected,  the  scales 
of  premium  being  unaltered.  How  would  you  proWde  for  these 
deferred  bonuses  at  the  successive  distributions,  so  that  they  shall 
be  forthcoming  at  the  end  of  the  selected  perioils,  and  how  would 
you  fix  their  amounts  1  Also,  how  would  you  deal  with  the  lialnlitj" 
of  the  office  in  respect  of  the  deferred  bonuses  at  the  successive 
valuations  1 

1-5.  Discuss  the  question  whether  it  is  desirable  to  allot  the 
same  rate  of  reversionary  bonus  to  endowment  assurances  as  to 
whole-life  assurances.  Mention  any  investigations  into  the  subject 
^ith  which  you  may  be  familiar,  and  indicate  the  conclusions  to 
which  they  led. 

16.  In  the  case  of  a  company  declaring  its  bonuses  on  the  com- 
pound reversionary'  bonus  plan,  how  would  you  ascertain  the 
percentage  of  bonus  which  the  di-\-isible  surplus  would  provide, 
keeping  in  xiew  policies  at  half-yearly  or  quarterly  premiums  1 

"VMaat  condirions  must  exist,  so  that  in  all  reasonable 
probability  the  company  may  maintain  the  rate  of  bonus  in  the 
future  ]     Give  reasons  for  your  answer. 

Third  Paper. 

17.  You  are  asked  to  quote  an  annual  premium  for  a  temporary- 
assurance  of  £100  per  annum,  the  first  pajTuent  of  £100  being 
due  on  the  death  of  the  life  assured  within  20  years  from  the  date 
of  issue  of  the  policy,  and  the  pajTnents  to  continue  during  the 
residue  of  that  term.     What  practical  difficulty  has  to  be  borne  in 
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mind,  and  liow  this  could  be  overcome  ?  Give  a  formula  for  the 
office  premium  which  you  would  charge,  and  state  upon  what  data 
you  would  base  it. 

18.  How  would  you  calculate  the  office  premium  uniform 
throughout  life  for  a  whole-life  participating  policy  on  the  life  of  a 
child,  the  assurance  and  participation  in  profits  to  commence  on  the 
next  anniversary  of  the  policy  after  the  child  attains  the  age  of  21 '? 
In  the  event  of  the  pre^vious  death  of  the  child  all  premiums  to  be 
returned  ^Wthout  interest,  and,  in  the  event  of  the  death  of  the 
father,  the  pajinent  of  premiums  to  be  suspended  until  the  child 
reaches  the  age  of  21. 

AVhat  return    of   premium  would  you   make    if   the    child 
should  die  before  age  21,  the  father  having  died  pre\"iously  ? 

19.  A  company  issues  a  whole-life  participating  policy  for 
£1,000  in  respect  of  which  the  sum  assured  is  to  be  paid  by  twenty 
annual  instalments  of  £50  each,  the  first  falling  due  on  proof  of 
death  and  title.  AVhat  annual  premium  would  you  charge, 
assuming  interest  at  3  per-cent  in  respect  of  the  deferred  instalments 
of  the  sum  assured,  and  therefore  that  r""  = -55368  ;  and  assuming 
that  the  ordinary  participating  premium  is  £3.  5^.  od.  per-cent  ? 

What  reversionary  bonus  should  be  allotted  as  compared 
with  the  ordinary  bonuses  of  the  office 

(a)  If  bonuses  are  to  be  paid  in  full  at  death ; 

{h)  If  bonuses  are  to  be  paid,  like  the  sum  assured,  liy  twenty 
annual  instalments  ? 

How   would   you   treat   such   a   policy   in   the    periodical 
valuations  1 

''20.  A,  aged  36,  is  entitled,  contingently  on  his  surviving  his 
mother  aged  72,  to  an  undivided  one-third  share  of  trust  funds, 
with  benefit  of  sur^■ivorship  in  the  event  of  the  death  of  either  or 
both  of  his  sisters,  aged  34  and  30,  all  of  them  taking  equal  shares. 
The  funds  are  invested  as  follows  : 

£10,000  London  Brighton  &  South  Coast  Railway  4i  per- 
cent Debenture  Stock  : 

£100  Great  Indian  Peninsula  Eailway  B  Annuities ; 

Freehold  property,  which  may  be  taken  as  readily  saleable  for 
£4,000. 

You  are  consulted  by  an  intending  lender  as  to  the  value  of 
the  reversion.     "What  further  information  would  you  require,  and 

*  lu  ans-u-ering  this  question  the  Candidate  is  to  set  out  his  work  as  in  an 
actual  ninnerical  valuation,  but  to  exhibit  the  final  results  in  tenns  of  the 
actuarial  fimctions  involved,  without  inserting  any  numerical  values,  stating, 
however,  the  mortality  tables  and  rates  of  interest  which  he  would  use. 
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how  would  you  value  A's  interest  ?     Mention  any  points  to  which 
you  would  think  it  well  to  call  the  attention  of  the  lender. 

*21.  A  testator  left  freehold  ground  rents  of  £320  per  annum 
(the  unexpired  term  of  the  lease  being  40  years)  in  trust  for  his 
wife,  now  aged  58,  for  life,  and  on  her  death  to  be  sold  and  the 
proceeds  diWded.  The  gTOund  rent  is  secured  upon  City  property 
of  excellent  construction,  which,  it  may  be  assumed,  will  require  no 
alteration  or  rebuilding  for  an  indefinite  period.  The  net  rack 
rental  may  be  taken  as  £2,280  per  annum.  Competent  appraisers 
have  valued  the  ground  rents  as  being  now  worth  £15,500,  and  at 
the  end  of  the  40  years  the  value  of  the  freehold  in  possession  may 
be  taken  at  £50,000. 

A  male  aged  32  is  entitled  to  a  one-fourth  share  contingently 
on  his  surviA-ing  the  life  tenant. 

How  would  you  value  the  reversion  ? 

'■'22.  There  are  certain  trust  funds,  well  invested,  to  the  amount 
of  £20,000  in  present  value,  and  jnelding  an  annual  income  of 
£775,  and  the  fund  is  diAisible  in  April  1927.  Two  sisters,  A  now 
aged  25,  and  B  now  aged  21,  and  their  brother  C  of  full  age,  are 
interested  in  the  funds.  A  takes  three-fifths  of  the  income  during 
her  life  to  April,  1927,  and  three-fifths  of  the  capital  if  she  survive ; 
and  also  the  remainder  of  the  income  and  capital  on  like  conditions 
if  B  die.  Similarly,  B  takes  two-fifths  of  the  income  during  her  life 
to  April,  1927,  and  two-fifths  of  the  capital  if  she  survive  ;  and  also 
the  remainder  of  the  income  and  capital  if  A  die.  If  both  A  and  B 
die  before  April  1927,  then  C  takes  the  whole  absolutely.  The 
three  beneficiaries  ha^e  agreed  on  immediate  partition.  How  would 
you  apportion  their  respective  shares  1 

23.  A  reversionary  company  has  from  time  to  time  purchased  a 
large  number  of  policies  in  various  offices,  some  of  the  policies  being 
non-participating,  but  the  great  majority  participating,  and  all  being 
subject  to  renewal  premiums.  At  a  periodical  valuation  of  the 
assets  of  the  company,  how  would  you  value  these  policies  1  "What 
in  your  opinion  is  the  best  way  of  treating  the  renewal  premiums  in 
the  books  of  the  company  ? 

24.  A  life  office,  doing  a  high-class  ordinary  business,  finds  it 
ad^'isable  to  alter  its  scale  of  surrender- values.  It  is  suggested  that 
all  future  surrender- values  should  be  equivalent  to  the  full 
4:2  per-cent  H"^^  net  premium  reserves,  excluding  the  first  year  of 
the  policies'  duration.  Criticize  this  proposal,  paying  special 
attention  to  the  various  classes  of  policies. 

*  In  answering  these  questions  the  Candidate  is  to  set  out  his  work  as  in  an 
actual  numerical  valuation,  but  to  exhibit  the  final  results  in  terms  of  the 
actuarial  functions  involved,  without  inserting  any  numerical  values,  stating, 
however,  the  mortality  tables  and  rates  of  interest  which  he  would  use. 
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Examination  for  Admission  to  the  Class  of  Fellow 
(Part  IV). 

First  Paper. 

1.  Describe  the  features  of  an  estate  tail,  and,  in  particular, 
show  how  such  an  estate  can  be  barred.     "What  is  a  quasi-Qi\ta.\\  ? 

2.  What  is  a  power  of  appointment  ?  "What  are  the  main 
difterences  between  general  and  special  powers  ?  What  is  an 
illusory  appointment  ? 

3.  In  conveyances  executed  since  1881,  it  is  usual  for  the  party 
convejang,  if  absolutely  entitled  to  the  interest  conveyed,  to  convey 
as  "beneficial  owner."     "What  do  these  words  imply] 

4.  AVhat  is  a  A-oluntary  settlement  1  In  what  circumstances 
can  it  be  set  aside  {a)  under  the  Bankruptcy  Act,  1883  ;  {h)  under 
the  Statute  13  Eliz.,  c.  5  1  "What  is  the  position  of  a  bona  fide 
purchaser  for  value  under  either  Act  ? 

5.  Define  novation.  In  what  circumstances  is  it  likely  to  arise 
in  connection  with  a  life  assurance  company  ?  Give  the  provisions 
of  the  Life  Assurance  Companies  Act,  1872,  dealing  Avith  the 
subject. 

6.  "What  has  hitherto  been  the  rule  as  to  damages  under  Lord 
Campbell's  Act  (Fatal  Accidents  Act,  18-46)  in  the  case  of  (a) 
accident  policies  ;  {b)  ordinary  whole-life  policies  ?  What  alteration 
has  been  made  in  this  rule  by  recent  legislation  ? 

7.  Discuss  the  question  of  insurable  interest  in  relation  to  life 
assurance  contracts.  If  an  assurance  is  effected  without  insurable 
interest,  can  the  person  who  has  paid  the  premiums  recover  them 
back  ? 

8.  It  is  proposed  to  form  a  new  life  assurance  company  under 
the  Companies  Acts,  1862  to  1907.  What  steps  must  be  taken 
before  the  company  can  commence  business  ? 

Second  Paper. 

9.  There  is  a  widows'  annuity  fund  connected  with  a  A'eiy  large 
bank,  to  which  every  employee  of  the  bank  must  contribute,  whether 
married  or  not.  "What  statistics  would  you  require  for  the 
valuation  of  the  fund?  "What  formula  would  you  employ  for 
estimating  the  liability  in  respect  of  the  annuities,  allo-n-ing  for 
compulsory  withdrawal  from  membership  on  leaving  the  serA^ce  of 
the  bank  before  age  65,  and  for  the  rule  that,  after  compulsory 
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retirement  on  pension  at  age  65,  the  memljer  may  elect  to  continue 
or  discontinue  his  contributions  to  the  fund  1 

Assume  that  all  the  widoAvs'  annuities  are  of  equal  amount, 
and  do  not  discuss  the  question  of  the  contriliutions. 

10.  A  friendly  society  is  to  be  established  in  connection  Avith  a 
large  colliery,  and  meml^ership  is  to  be  compulsory.  Contributions 
of  present  employees  are  to  be  regulated  liy  ages  noAV  attained, 
and  are  to  be  paid  partly  by  the  employees  and  partly  by  the 
proprietors  as  their  liability  under  the  Shop  Clubs  Act,  1902. 

On  Avhat   data  would   you  base  the  contributions  for  the 
folloAving  benefits : 

Sickness  and  accident — 

10/-  per  Aveek  for  26  weeks,  and  5/-  per  week  for  the 
remainder  of  incapacity. 

Death  of  member — 

£20  if  leaving  a  widow  or  children  under  16  years 
of  age ;  £5  if  single,  or  a  widower  Avithout 
children  under  16  years  of  age. 

Xo  data  as  to  past  experience  can  be  supplied,  but  particulars 
of  the  ages  and  family  status  of  existing  employees  are  available. 

"Would  you  give  effect  to  the  element  of  AvithdraAvals  from 
the  serAdce  ?     Give  reasons  for  your  ansAver. 

11.  ShoAv  hoAv  you  Avould  proceed  if,  in  valuing  a  friendly  society 
proA'iding  sickness  benefits  throughout  life,  you  desired  to  test  the 
effect  of  A'arious  assumptions  as  to  changes  in  the  rate  of  sickness 
over  particular  groups  of  ages. 

12.  It  is  desired  to  convert  a  registered  friendly  society  into  a 
company  registered  under  the  Companies  Acts,  1862  to  1907. 
"What  steps  must  be  taken  to  effect  this  end?  "What  are  the 
advantages  and  disadvantages  involved  in  such  a  change? 

13.  Prepare  a  report  to  a  Board  of  Directors  setting  forth  your 
vicAvs  as  to  the  desirability  of  introducing  a  scheme  of  life  assurance 
AA'ithout  medical  examination. 

14.  Draft  a  suitable  form  of  register  for  keeping  records  of  the 
freehold  ground  rents  held  as  investments  by  an  insurance  company. 

15.  Draft  a  clause  for  insertion  in  a  convertible-term  policy, 
giA'ing  the  assured  the  option,  during  a  specified  period,  of  enlarging 
the  policy  into  a  Avhole-life  or  endoAA-ment  assurance  policy, 
irrespective  of  the  state  of  his  health,  subject  to  paj-ment  of  an 
increased  premium  corresponding  to  the  age  at  the  date  of 
conversion. 
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16.  Prepare  a  statement  iu  compliance  with  the  requirements  of 
the  5th  Schedule  of  the  Life  Assurance  Companies  Act,  1870,  gi%"ing 
information  (but  exckiding  the  summaries  of  figures)  relating  to  the 
valuation  of  a  life  assurance  company. 

Third  Paper. 

17.  Give  a  specimen  of  the  Bank  of  England  weekly  return,  and 
explain  its  various  items. 

18.  AVrite  a  short  account  of  the  Bankers'  Clearing  House 
system,  and  explain  its  connection  with  the  Bank  of  England. 

1 9.  Describe  briefly  the  various  items  constituting  the  British 
Xational  Debt  at  the  present  time,  and  show  in  Avhat  manner  its 
reduction  is  being  effected. 

20.  Give  a  short  history  and  description  of  Local  Loans  Stoek. 
"What  method  is  now  adopted  in  respect  of  any  bad  debts  1 

21.  AVhat  are  leasehold  ground  rents  ?  AVould  you  adA^ise  your 
company  to  invest  in  such  securities  ?  Discuss  the  question 
generally,  and  refer  specially  to  the  case  where  your  company  already 
holds  the  freehold  ground  rent  which  is  amply  secured,  and  is 
offered  an  improved  temporary  ground  rent  secured  on  the  same 
property.     Give  some  idea  of  probable  prices. 

22.  Give  a  list  of  the  principal  secui'ities  included  in  the  first 
group  of  the  Stock  Exchange  daily  official  list.  What  is  your 
opinion  as  to  the  adA'isability  of  an  insurance  company  investing  its 
funds  in  any  of  these  ?     Eefer  to  particular  securities. 

23.  Explain  the  characteristics  of  the  following  securities: 
East  Indian  Railway  Annuity,  Class  A. 

n 

Great  Indian  Peninsula  Railway  Annuity,  Class  B. 

,,         ,,  „  ,,     3  per-cent  Guaranteed  Stock. 

24r.  Your  company  is  asked  to  make  advances  secured  by  Avay  of 
first  mortgage  on : 

(a)  Freehold  of  newly-constructed  flats  with  shops  under. 

(b)  Leasehold  of  premises  let  to  a  well-known  bank  on  a 

long  lease. 

(c)  Freehold  of  a  large  factory  in  the  North  of  England. 

Give   your  opinion  of  each  one  of  these   from   a  strictly 
financial  point  of  ■N'iew. 
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PROCEEDINGS  OF  THE  IXSTITUTE.— Session  190S-1909. 


First  OrcUnanj  Meeting,  30  November  1908. 

The  first  ordinary  meeting  of  the  Session  1908-1909  was  held  at  the  Hall 
of  the  Institute,  on  the  30th  day  of  Xovember  1908. 

The  President  (Mr.  G.  F.  Habdt)  in  the  Chair. 

The  President  deliA'ered  an  Inaugural  Address. 


Second  Ordina/ry  Meeting,   11  December  1908. 
The  President  (Mr.  G.  F.  Haedy)  in  the  Chair. 

A  paper  entitled  '•  On  a  new  method  of  Constmcting  and  of  Graduatiui^ 
Mortality  and  other  Tables ",  was  read  in  abstract  hy  the  Author, 
Mr.  George  King. 

The  following  gentlemen  took  part  in  the  discussion  : — Messrs.  A.  Levine. 
C.  W.  Kenchington,  W.  A.  Workman,  W.  Palin  Elderton,  T.  G.  Acklaud,' 
and  H.  W.  Manly.  In  the  course  of  the  debate  the  Joint  Hon.  Secretarv, 
Mr.  Faulks,  introduced  and  read  a  communication  on  the  subject  of  the 
paper  from  T>r.  J.  Buchanan. 


Third  Ordinanj  Meeting,   25  January  1909 
The  President  (Mr.  G.  F.  Haedy)  in  the  Chair. 

Mr.  Alexander  Smith  Sellar,  F.F.A.,  was  duly  elected  an  Associate  of  the 
Institute. 

A  paper  entitled  "  On  an  Approximate  Method  of  Valuation  of  Whole- 
Life  Assurances,  grouped  according  to  attained  ages,  with  allowance  for 
Selection,  on  the  basis  of  0'^^  Mortality  ",  by  Mr.  E.  H.  Brown,  was  read 
by  the  Author. 

The  following  gentlemen  took  part  in  the  discussion : — Messrs 
E.  C.  Thomas,  H.  J.  Rietschel,  T.  G.  Ackland,  and  the  President. 


Foinih   Ordinal^  Meeting,   22  Feh-uary  1909. 
The  President  (Mr.  G.  F.  Haedy)  in  the  Chair. 

Messrs.  William  Davidson,  F.F.A.,  Francis  Moffat  Hope,  F.F.A..  and 
Gordon  William  Thomson,  F.F.A.,  were  duly  elected  Associates  of  the 
Institute. 

A  paper  entitled  "  Some  Financial  and  Statistical  considerations  of  the 
Old  Age  Pension  Scheme  ",  by  Mr.  V.  Marr,  was  read  by  the  Author. 

The  following  gentlemen  took  part  in  the  discussion  : — Messrs.  O.  T. 
Falk,  A.  E.  Ban-and,  E.  Woods,  S.  G.  Warner,  E.  A.  Rusher,  and 
A.  W.  Watson.  A  communication  from  Mr.  J.  W.  Thomson,  on  the  subject 
of  the  paper,  was  introduced  and  read  by  the  Joint  Hon.  Secretary. 
Mr.  J.  E.  Faulks,  in  the  course  of  the  debate. 
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Fifth  Ordinary  Meeting,   29  March  1909. 
The  President  (:Mr.  G.  F.  Haedy)  in  the  Chair. 

Mr.  John  Howard  Robertson,  ^I.A.,  F.F.A.,  was  dnh-  elected  an  Associate 
of  the  Institute. 

A  paper  entitled  "  On  the  Annuity  Business  of  British  Offices  and  the 
Valuation  thereof  ",  was  read  in  abstract  by  the  Author,  Mr.  H.  J.  P. 
Oakley. 

The  following  gentlemen  took  part  in  the  discussion  : — Messrs.  W.  T. 
May,  A.  Hewat,  H.  J.  Rietschel,  E.  A.  Rusher,  E.  H.  Brown,  R.  R.  Tilt, 
and  the  President. 


Si:dh  Ordinary  Meeting,  26  ^p-iZ  1909. 
The  President  (Mr.  G.  F.  Haedy)  in  the  Chair. 

A  paper  entitled  "  Xotes  on  Mortality  and  Life  Assurance  in  India  ",  by 
Mr.  A.  T.  Winter,  was  read  by  the  Author. 

The  following  gentlemen  took  part  in  the  discussion : — Messrs.  A.  "W. 
Tarn,  C.  W.  Kenchington,  H.  E.  W.  Lutt,  F.  J.  Vincent,  E.  A.  Rusher,  and 
the  President. 


The  Sixty-second  Annual  General  Meeting,  3  June  1909. 
The  Vice-President  (Mr.  Thomas  G.  Acklaxd)  in  the  Chair. 

The  proceedings  of  the  Annual  General  Meeting  will  be  found  on 
page  451. 

REPORT,     1908-1909. 

The  Council  have  the  pleasure  to  report  to  the  Members  upon  the 
progress  of  the  Institute  during  the  Session  of  1908-1909,  the  sixty-first 
3-ear  of  its   existence. 

There  has  been  a  decrease  of  11  in  the  number  of  members,  as 
compared  with  the  previous  year.  At  the  end  of  the  official  jea.v  in 
which  the  Institute  was  incorporated  by  the  Royal  Charter  the  number 
of  Members  was  4.34,  while  ten  years  later,  at  31  March  1895,  it  was  775. 
Since  that  time  the  numbers  have  been  as  follows : 

On  31  March  1896,  788, 

1897,  826, 

1898,  860, 

1899,  834,  ^ 

1900,  822, 

1901,  818, 

1902,  842, 

1903,  828, 

1904,  856, 

1905,  881, 

1906,  922, 

1907,  956, 

1908,  1,009. 

1909,  998. 
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The  following  scliedule  shows  the  additions,  changes,  and  losses  in  the 
membership,  which  have  occurred  during  the  year  ending  31  March  last : 


Schedule  of  Memhership,  31  March  1909. 

Honorary 
Members 

Fellows 

Associates 

Students 

Corres- 
ponding 
Members 

Total 

i.  Number    of     ^Members  [ 

in    eacli     cluss    on 

31  March  1908        .         1 

253 

313 

421 

21 

1,009 

ii.   Withdrawals  by 

(1)  Death    ...          1 

4 

2 

1 

...J 

(2)  Kesignation    or 

79 

otherwise  . 

2 

18 

49 

247 

293 

371 

19 

930 

iii.  Additiousto  Membership 

(1)  By  Election.         .        ... 

6 

...   ) 

(2)  By  Order  of  Council 

50 

...    \ 

68 

(3)  ]Jy  Re-instatement 

1 

4 

7 

...J 

248 

303 

428 

19 

998 

iv.  Transfers 

(1)  By  Examination: 

from  Associates 

5 

to  Fellows 

5 

253 

298 

428 

19 

998 

(2)  By  Examination: 

from     Students 

1 

to  Fellows 

1 

1 

254 

298 

427 

19 

998 

1          (3)  By  Examination: 

1                       from    Students 

•  ■■ 

27 

to  Associates    . 

... 

27 

V.  Number    of    IMombers 

in     each     class    ou 

1               31  ."March  1909 

1 

254 

325 

400 

19 

998 

There  are  also  128  candidates  admitted  as  Probationers,  and  39  as 
Students  conditionally  on  their  passing  Part  I  o£  the  Examination.  These 
are  not  included  in  the  above  Schedule  of  Membership. 

The  Council  have,  ■with  great  regret,  to  report  the  loss  by  death,  since 
the  last  Annual  Meeting,  of  the  Honorary  Member,  Lt.-Col.  W.  H.  Oakes ; 
two  Corresponding  Members,  MM.  L.  Duboisdenghien  and  H.  Laurent ;  six 
Fellows,  Messrs.  J.  B.  Cherriman,  M.A.,  A.  G.  D.  Court,  Griffith  Davies, 
F.  Hendriks,  J.  Holliday,  M.A.,  and  Col.  J.  M.  Templeton,  C.M.G. ; 
one  Associate,  Mr.  I.  C.  Pierson  ;  and  one  Student,  Mr.  A.  M.  Sprules. 

The  Annual  Subscriptions,  together  with  admission  and  other  fees 
(including  class  fees  for  Parts  I  and  II),  amounted  to  £2,394.  0*.  Od.,  as 
compared  with  £2,481.  13*.  &d.  received  in  the  previous  year.  The  total 
Income  for  the  j-ear  was  £3,264.  17*.  lOd.,  and  the  total  Expenditure 
£2,491.  11*.  %d.  The  Revenue  Account  and  Balance  Sheet  are  given 
herewith  (pp.  444-5). 

[Continued  on  page  446.] 
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i3r.  Revenue  Account  for  the 

Amount  of  Funds  at  the  beginning  of  the  year,  made  up  as  £      s.    d.       £      s.    d. 
under — 

General  Fund 8,108     1     4 

Messenger  Legacy  Fund                  .....  388  10     8 

Brown  Prize  Fund 285  14     7 

Subscriptions —  8,782     6     7 

Fellows 730  16    0 

Associates 647  17     0 

Students 421     1     0 

Probationers 75     1     6 


Fines  on  Re-instatenient 
Application  Fees — 
Associates 
Students 
Probationers 


Examination  Fees  for  year  1908 
Class  Fees  for  Parts  I  and  II 
Sales  of  Publications — 

Journal 

Text- Book,  Part  1 

Text- Book,  Part  II 

Government  Annuity  Tables 

Select  Life  Tables 

Frequency-Curves  and  Correlation 

Short  Collection  of  Actuarial  Tables     . 

Hardy's  Friendly  Societies    .... 

Legal,  Financial,  and  Statistical  Lectures 

Transactions  of  Second  International  Congress 

British  Offices  Valuation  Tables    . 

Barrand's  Paper  on  Life  Assurance  Law 

Examination  Questions.  .... 

British  Offices  Life  Tables     .... 
Dividends  and  Interest — 

General  Fund        ...... 

Messenger  Legacy  Fund        .... 

Brown  Prize  Fund         ..... 


Refunded  by  the  Faculty  of  Actuaries,  being  one-half  share 
of  cost  of  "  Synopsis  of  British  Offices  Life 
Tables "         .      ' 


1,874  15 
3  13 

6 
6 

10  10 
33  1 
29  18 

0 
6 
6 

1,878     9     0 


73  10  0 
292  19  0 
149     2    0 


208  18  7 

55  13  2 
142  18  11 

10  2 

2    2  2 

17  11  4 

9  11  2 

1  9  10 
12  0  8 
12    0  0 

56  14  0 

2  2  5 
6     6  8 

48  10  7 


273 

13 

8 

11 

13 

1 

8 

11 

5 

576  19     8 


293  18     2 


16  14     3 


£12,063  18     8 


Balance  Sheet. 


LIABILITIES. 


General  Fund 
Messenger  Legacy  Fund 
Accumulated  Dividends 

Brown  Prize  Fund 
Accumulated  Dividends 


Examination  Fees  for  year  1909 
Sundry  unpaid  accounts     . 


233     9 
166  14 


200 
94 


d. 


£ 
8,861 


400     3     9 


294     6     0 


9,.5o5  12 

9 

113  8 

0 

48  15 

7 

£9.717  16     4 
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year  ending  31  March  1909. 


®r. 


Journal — 

Printing  of  Xos.  232,  233,  234,  and  233 

Clerical  assistance  .... 

Library — Binding,  Purchases,  and  Index  Cards 

Publications'  Account — Binding,  kc. 

Meetings      ..... 

Examination  charges    . 

Tutors  for  classes  in  Parts  I  and  II 

Office  Expenditure — 

Rent     .... 

Salaries 

House  expenses 

Corporation  Duty  . 

Fire  and  other  Insurances 

Stationery  and  Printing 

Furniture  and  Fittings 

Postage  and  Telegrams 

Sundries 


Mr.  Burn's  Lectures  on  Finance  . 

Cost  of  "Synopsis  of  British  Offices  Life  Tables  " 

Amount  of  Funds  at  the  end  of  the  year,  as  per  Balance 

Sheet    ...     


£     s.    d. 


£     s.    d. 


558 

7 

0 

86 

5 

0 

644  12 

0 

78 

3 

7 

38 

10 

10 

54 

13 

11 

92 

0 

2 

233 

2 

0 

600 

0 

0 

308 

15 

4 

81 

9 

3 

13 

16 

5 

31 

12 

9 

135 

0 

11 

10 

3 

9 

50 

2 

3 

3 

3 

9 

1,234 

4 

5 

99  10 

6 

33 

8 

6 

9,555 

12 

9 

Examined  and  found  correct,  28  April  1909. 


STANLEY  HAZELL, 
ALBEPvT  G.  SCOTT, 
HAROLD   DOUGHARTY, 


AudUofs. 


£12,063  18     8 


31  March  1909. 


ASSETS. 

£3,000  Natal  3  per-cent  Inscribed  Stock         .         .         .         . 

£1,200  Metropolitan  Railway  Zk  per-cent  Debenture  Stock    . 
£2,000  Great  Eastern  Railway  4  per-cent  Debenture  Stock    . 
£1,000  Great  Xorthern  Railway  Preferred  Ordinary  Stock     . 
£1.350  Great  Western  Railway  4i  per-cent  Debenture  Stock 
Cash  on  Deposit  Account        ....... 

Cash  on  Current  Account        ....... 


tThe  Institute  also  possesses  certain  copyrights' 
and  stocks  of  publications  (see  p.  446j. 


Examined  and  found  correct,  28  April  1909. 
STANLEY  HAZELL,  ") 

ALBERT  G.  SCOTT,  [   Auditors. 

HAROLD  DOUGHARTY,   ) 


£  s.  d. 

2,460  0  0 

1,128  0  0 

2,279  11  3 

965  0  0 

1,660  10  0 

500  0  0 

724  15  1 


£9,717  16     4 
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The 
follows  ; 


stock  in  liaiui  of  the  Institute  publications   on   31   ilaich  was  as 


No.  of  Copies 

17,030 

786 

409 

796 

665 

752 

96 

1,589 

151 
36  in 
2,660  in 
1,584 

1,418 

778 

3-40 

385 

1,768 

676 

1,092 


cloth        \ 
paper      ) 


Description  of  Work 
Tarts  of  Journal. 
Index  to  Vols.  1  to  40. 
Text-Book,  Tart  1  (New  Edition). 

„         Part  II  (Second  Edition). 
Government  Joint-Life  Annuity  Tables. 
Select  Life  Tables. 

A  Short  Collection  of  Actuarial  Tables. 
Frequency-Curves  and  Correlation  (W.  P. 

Elderton). 
]\resseng:er  Prize  Essay  (Friendly  Societies). 
^  Lectures  on   Finance  and  Law  (Clare  and 
C      Wood  Hill). 
Lectures   on   the   Companies   Acts    (A.  C. 

Clauson). 
Lectures  on  the  Law  of  Mortgage  (W,  G. 

Hayter). 
Lectures  on  the   Measurement   of   Groups 

and  Series  (A.  L.  Bowlev). 
South  African  War  Mortality  (F.  Schooling 

and  E.  A.  Rusher). 
Barraud's  Paper  on  Life  Assurance  Law. 
British  Offices  Valuation  Tables. 
Transactions  of   the    Second   International 

Congress  of  Actuaries. 
Examination  Questious,  1904-8. 


The  following  papers  were  submitted  at  the  sessional  meetings  of 
the  Institute,  namely  : 

30  November  1908. — Inaugural  Address  by  the  President,  Mr.  G.  F. 
Hardy. 

14  Deremher  1908. — "  On  a  Xew  Method  of  Constructing  and  of 
Graduating  Mortality  and  other  Tables." — Mr.  George  King. 

25  Jauiiari/  1909. — '"On  an  Approximate  Method  of  Valuation  of 

AVhole-Life  Assurances,  grouped  according  to  attained  Ages, 
with  allowance  for  Selection,  on  the  basis  of  0^^^  Mortality." 
—Mr.  E.  H.  Brown. 

22  Fehruary  1909. — "  Some  Financial  and  Statistical  considerations 
of  the  Old  Age  Pension  Scheme." — Mr.  Vyvyan  Marr. 

29  March  1909.—"  On  the  Annuity  Business  of  British  Offices  and 
the  Valuation  thereof."— Mn  H.  J.  P.  Oakley. 

26  April    1909. — "Xotes   on    Mortality   and    Life    Assurance    in 

India."— Mr.  A.  T.  Winter. 

For  the  Examinations  held  in  the  United  Kingdom  and  the  Colonies 
ou  19,  20,  21.  22,  23  and  24  April  1909,  318  entries  were  received, 
namelv  : 

49  for  Part       I. 

74  „  „  I.  (§)  3. 

123  „  „  11. 

00  „  ,.  III. 

17  „  „  IV. 
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The  results  will  be  duly  announced.  Tlie  Examinations  have  on  this 
occasion  been  conducted  by  the  Board  of  Examiners  recently  constituted 
by  the  Council.  The  Council  warmly  acknowledge  the  valuable  se^^^ces  of 
the  Board,  and  also  those  of  the  Honorary  Supervisors  at  centres  other 
than  London. 

In  tbeir  Report  of  May  190S,  the  Council  referred  to  the  then  impending 
issue  of  a  new  Syllabus  of  the  Institute  Examinations.  The  Syllabus,  with 
the  necessary  explanatory  papers,  was  issued  in  June  last,  and  the 
examination  in  Part  I,  in  April  1909,  was  conducted  under  the  new 
Syllabus,  which  will  come  into  force  as  regards  the  other  Parts  of  the 
Examination  in  1910. 

During  the  session  there  has  been  published,  on  behalf  of  the 
Institute  jointly  with  the  Faculty  of  Actuaries  in  Scotland,  a  "  Synopsis  of 
British  Offices  Life  Tables  (1S93),"  which  it  is  hoped  will  facilitate  reference 
to  the  various  tables  based  on  the  British  Offices  Experience.  Having 
regard  to  the  increase  in  the  size  of  recent  numbers  of  the  Journal  and  the 
consequent  increase  in  cost,  the  Council  decided,  as  from  January  1909,  to 
increase  the  price  of  each  number  to  2.y.  for  Members  of  the  Institute  and 
3d\  for  non -members. 

A  series  of  12  Lectures  on  financial  subjects  has  been  delivered  during 
190S-9,  under  the  auspices  of  the  Institute,  by  Mr.  Joseph  Burn,  F.I.A. 
The  lectures  have  been  well  attended  and,  it  is  believed,  generally  appreciated 
by  Members  of  the  Institute.  A  reprint  of  the  lectures,  with  some 
additions,  will  shortly  be  published,  and  the  volume  should  prove  of 
great  assistance  to  students  and  to  the  profession  generally.  The  Council 
desire  to  take  this  opportunity  of  expi'essing  their  appreciation  of  the 
admirable  manner  in  whicli  Mr.  Burn  performed  the  duty  entrusted  to 
him.  In  this  connection,  it  may  be  mentioned  that  during  the  session 
several  books  on  Finance  and  kindred  subjects  have  been  added  to  the 
Institute  Library. 

Shorth"  after  the  last  Annual  General  Meeting,  the  Council  were 
gratified  to  receive  a  request  from  the  City  of  London  College,  that  a 
Member  of  the  Council  should  be  nominated  to  ser^-e  on  the  governing 
body  of  the  College  as  representing  the  Institute.  The  nomination  was 
accepted  by  the  President. 

The  Council  have  appointed  as  official  delegates  on  behalf  of  the 
Institute  to  the  Sixth  International  Congress  of  Actuaries,  to  be  held  in 
Vienna  in  June  next,  the  President  of  the  Institute  (Mr.  G.  F.  Hardy), 
the  Honorary  Treasurer  (Mr.  Ernest  Woods),  and  Mr.  W,  P.  Phelps,  one  of 
the  Honorarv  Secretaries. 


EXAMINATIONS,    1909. 


Examinations  were  held  on  the  19th,  20th,  21st,  22nd,  23rd  and  24th 
of  April  1909,  in  the  United  Kingdom,  the  Colonies,  and  India,  at  London, 
Liverpool,  Edinburgh,  Dublin,  Adelaide,  Melbourne,  Sydney,  Montreal, 
Toronto,  Ottawa,  Winnipeg,  Calcutta,  with  the  following  results. 

As  regards  Part  I,  the  successful  candidates  are  placed  in  two  classes 
onh",  while  in  Parts  II,  III  and  IV  they  are  placed  in  three  classes;  the 
names  being  printed  in  alphabetical  order  in  each  class. 

2  I  2 


448 


The  Institute  of  Actuaries. 
Part  I   (1908  Syllabus). 


[Oct. 


Fortv-nine  candidates;  sent  in  their  names,  of  whom  fort3'-two 
presented  themselves  (thirty-five  in  the  United  Kingdom,  and  seven  in 
the  Colonies),  and  four  passed,  namely  :— 

Class  I: 
None. 


Cook,  H.  M. 
Golden.  C.  A. 


Clc 


II: 


Hurley.  J.  C. 
Rossetti.  G.  A.  M. 


Pabtt  II  (1906  Si/llahus). 

One  hundred  and  twenty-three  candidates  sent  in  their  names,  of 
whom  one  hundred  and  seventeen  presented  themselves  (ninety  in  the 
United  Kingdom,  and  twenty-seven  in  the  Colonies),  and  thirty-two  passed, 
namely :  — 

Class  I: 


Kins.  A.  E. 


Wolfenden.  H.  H. 


Class  II: 


BuUwinkle,  L.  A. 
Cowdv,  H.  L. 
Epps,'G.  S.  W. 
Harley,  B. 
Harrington,  E.  W. 
Holgate,  B. 
Lafford,  H.  G. 
Marples.  P.  M. 
Mol,  AV.  J.  B. 


Moore,  H.  F. 
Nathan,  E.  B. 
Eowland.  S.  J. 
Savorv,  D.  5*. 
Sen,  J.  C. 
Sharp,  H.  G. 
Stocks,  J. 
Watson,  A.  D. 
Woodall,  E.  A. 


Class  III: 


Baker,  S.  H. 
Dovle.  J.  P. 
Gilliland.  W.  H. 
Hall.  A.  F. 
Harvev,  P.  N. 
Hustwitt,  W.  E. 


Lohan,  J.  J. 
Pollard,  E.  C. 
Strong,  W.  B. 
Wenn,  A.  E. 
Wenvon.  H.  J. 
White,  W.  C. 


Part  III  (1906  S>jUahus). 

Fifty-five  candidates  sent  in  their  names,  of  whom  fifty-two- 
presented  themselves  (forty-four  in  the  United  Kingdom,  and  eight  in 
the  Colonies),  and  eighteen  passed,  namely  : — 


Class  I: 
None. 
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Class  II: 


Farmer,  E.  C. 
Fielder,  W.  C. 


Sturt.  H.  R. 
Yaughan,  H. 


Class  III: 


Ball  S.  R.^ 
Burrows,  V.  A. 
Cameron,  F.  J. 
Carter.  G.  S. 
fCrurap,  P.  C. 
Edwards,  H.  H. 
Gunningham,  S.  J. 


Leigh,  S.  G. 
Levey, R. 
Makepeace,  F.  L. 
tMaudling.  R.  G. 
Nicholl,  C.  C. 
Reeve,  G.  M. 
Thomson,  F.  R.  T. 


Part  IV  (1906  Syllabus). 

Seventeen  candidates  sent  in  their  names,  of  whom  fifteen  presented 
themselves  (thirteen  in  the  L^nited  Kingdom,  and  two  in  the  Colonies),  and 
twelve  passed,  namely  : — 

Class  I: 
fLangstaff,  J.  M. 


tAtkins,  L.  G. 
tEllis.  R.  (i.  G. 
tFile,  L.  K. 


Class  II: 


tHallett.  W.  S. 
tHancock,  E.  J. 
tMaudling,  R.  G. 


tAshton,  W.  R. 
fDownes,  E.  G. 


Class  Illi 


fTurtier.  S. 


fGoodman.  G. 
tRaynes,  H.  E. 


Paet  I,  §  3  (I'JUS  Syllabus)  and  Paet  II,  §  1  (lUUtJ  Syllabus). 
COMPOrXD    IXTEEEST   AND   AXXCITIES. 

Seventy-four  candidates,  who  had  alreadj-  passed,  or  been  exempted 
from.  Part  I  of  a  Syllabus  prior  to  1908,  entered  for  this  section  alone,  of 
whom  seventy-two  presented  themselves  (sixty-six  in  the  United  Kingdom, 
and  six  in  the  Colonies),  and  thirty-four  passed,  whose  names  are  printed, 
in  Roman  type,  in  the  following  list.  Of  the  one  hundred  and 
seventeen  candidates  who  presented  themselves  for  Part  II  (1906  Syllabus), 

t  Those  marked  (t)  liave  now  completed  the  Examination  for  the  Class  of  Fellow. 


450 


The  Institute  of  Actuaries. 


[Oct. 


forty-four  passed  in  the  paper  on  Compound  Interest  and  Annuities  only, 
whose  names  are  printed,  in  italics,  in  the  following  list : — 


Allen,  S. 
A^kn-lth.  T.  N. 
Bazell,  H. 
Blake,  L.  S. 
Bowles,  F.  M. 
Breiiton,  W    P. 
Brown,  B.   G.  H. 
Broicti,  P.   G. 
Cam  mad;  E.  E, 
Capon,  G.  W. 
Carey,  N.  L. 
Carpmael,  0. 
Chandler.  F.  J. 
Chandler.  F.  P. 
Chase,  H.  P. 
Clarle,  H.  T. 
Cooper,  J.  L. 
Brake,  C.  C.  H. 
Eames,  G.  S. 
Edwards.  H.  A. 
Emmerson,  W.  H.  R. 
Fairlie,  J. 
Fielder,  T.  L. 
Eorhes,  J. 
Foster,  W.  J. 
Frost,  C.  F. 
Gawler.  0. 
Good  all.  E.  T. 
Hamley,  E.  F. 
Uammant,  F.   C. 
Handford,  J.  J.  W. 
Hawes,  E.  E. 
Hod(je.  C.  W. 
Humphrtys,  H.  L. 
Johns,  A.  a. 
Johnston,  A.  E. 
Johnstone,  W.  D. 
Jone.<^.  B.  3Icy. 
Keable,  H.  B. 


Eeeril,  N.  A.  C. 
Kime,  V.  M. 
Ledger,  R.  J. 
LeRosMgnol,  L.  F. 
Lever,  E..  H. 
McCulloch,  J.  A. 
MacTavish.  A.  N. 
Manly,  G.  W. 
JIarlin,  J.  S. 
Marshall.  A.  W. 
Martin,  F.   C. 
Monllaws,  S.  JT. 
Morton,  F. 
3Iorton.  F.  W. 
Needell,  B. 
J^eirland,  E.  A. 
Phillips,  E.  AV. 
Preston,  J.  E. 
Priestman,  B. 
Robinson,  A. 
Ruddle,  F. 
Sanders,  B.  G.  T. 
Shurrock,  C.  W. 
Sloan,  J.  J.  E. 
Smith.  F.  J. 
Spiegel,  E.  W.  R. 
Stephenson,  H.  R. 
Sturqeon,  E.  TF. 
Stuttield,  M. 
Tavler,  If.  H. 
Tutill,  H.  L. 
Van   Homrigh,  G.  M. 
Tineherg,  H.  E. 
Warner,  A.  J. 
Welsh,  W. 
Wood,  E.  S. 
Woodhouse,  D.  A. 
Wri-ht,  A.  W. 
Yeldham,  W.  J. 


By  Order  of  the  Council, 


THOMAS  G.   ACKLAND, 

Chairman  of  Board  of  Examiners. 


J.  E.   FAULKS, 

AV.  P.   PHELPS, 

Johit  Honorary  Secretaries. 
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PROCEEDIXGS  AT   THE   AXXUAL   GENERAL   3IEETIXG. 

The  Sixtj-second  Annual  General  Meeting  of  the  Institute  of  Actuaries 
was  held  at  Staple  Inn  Hall,  Holborn,  on  Monday  evening,  3  June  1909, 
Mr.  Thomas  Gans  Ackland,  in  the  Chair. 

The  Report  of  the  Council  (given  on  p.  442)  having  been  taken  as  read, 

The  Chaibmax,  in  moving  the  adoption  of  the  report,  said  his  first 
duty  was  to  mention  that  their  President,  Mr.  George  Francis  Hardy,  was 
not  able  to  be  present  that  evening.  He  was  necessarily  desirous  of 
attending  the  Congress  in  Vienna,  and  had  had  to  set  out,  unfortunately, 
before  the  annual  meeting,  which  long  since  had  been  fixed  on  the  very  eve 
of  the  day  on  which  those  who  were  visiting  the  Congress  had  to  start,  in 
order  to  get  there  at  the  last  moment.  Mr.  Hardy  was  desirous  of  arriving 
at  Vienna  in  ample  time  to  have  some  rest  before  the  meeting,  and  he 
regretted  and  apologised  for  not  being  present.  Therefore  he  (Mr.  Ackland), 
as  senior  Vice-President,  had  to  take  his  place,  and  to  crave  the  indulgence 
of  the  members  while  he  submitted  to  them  some  remarks  in  moving  the 
adoption  of  the  repoi-t.  The  report  was  for  the  sixty-first  year  of  the 
history  of  the  Institute,  which  had,  therefore,  entered  on  the  seventh 
decade  of  its  existence. 

With  regard  to  the  membership,  it  would  be  noticed  that,  for  the  first 
time  for  several  years,  there  was  a  very  slight  diminution  iu  the  number  of 
members.  Last  year  the  number  was  1,009,  for  the  first  time  touching  the 
figure  of  a  thousand  ;  this  year  the  number  was  998.  Examining  the 
analytical  statement  on  the  second  page  of  the  report,  it  would  be  found 
that  the  small  diminution  arose  almost  entireh'  from  the  reduction  in  the 
number  of  students,  an  unduh*  large  number  having  resigned  during  the 
year,  whilst  on  the  other  hand  those  elected  b}-  the  Council  had  not  reached 
quite  the  usual  figure.  The  result  was  a  somewhat  material  drop  of  about 
5  per-cent  in  the  number  of  students,  and  he  thought  that,  both  in  respect 
of  resignations  and  in  respect  of  reduced  elections,  the  new  syllabus  could 
be  looked  at  as  the  main  reason  for  the  very  small  reduction  in  total 
membership,  a  reduction  which  he  thought  need  not  cause  anj-  anxiety.  The 
figure  given  was,  as  stated  in  the  report,  exclusive  of  the  Probationers, 
and  of  the  number  of  students  elected,  mainly  in  the  Colonies,  conditional 
on  their  passing  Part  I  of  the  Examination. 

The  report  then  dealt  with  the  list  of  deaths,  and  he  was  sorry  to  state 
that  the  number  of  those  who  had  passed  away  during  the  year  was 
considerably  in  excess  oE  the  average  of  past  years,  and  also  that  the  list 
contained  the  names  of  some  unusually  distinguished  and  eminent  men. 
Mr.  Frederick  Hendriks  and  Mr.  Griffith  Davies  were  both  of  great  age 
when  they  died.  They  were  both  admitted  iu  1884  under  the  Charter,  not 
having  been  previously  members  of  the  Institute,  but  having  joined  the  old 
Actuaries  Club  many  years  ago,  and,  consequently,  not  having  had  direct 
relations  with  the  work  of  the  Institute  prior  to  the  grant  of  the  Royal 
Charter.  Mr.  Hendriks  was  a  contributor  to  the  Journal,  and  in  the  first 
ten  volumes  his  contributions  were  fairly  numerous,  the  first  being  set 
out  on  page  1  of  volume  I,  sixty-one  years  ago,  when  Mr.  Hendiiks 
could   not    have   much   more  than  attained   his    majorit}'.      To  show    his 
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continued  interest  in  the  Juurnal,  it  might  be  news  to  the  members  that,  so 
recentlj'as  in  volume  xxxiv,  Mr.Hendriks  contributed  an  interesting  review, 
running  over  three  or  four  pages,  on  a  book  published  in  Holland  dealing 
with  actuarial  science.  Mr.  Griffith  Davies  bore  an  honoured  name.  He 
was  a  nephew  of  the  actuaiy  of  the  same  name,  who  wrote  a  book  on 
annuities  many  j'ears  ago,  and  whose  name  was  so  familiar  to  many  of 
the  members.  Colonel  Oakes  was  well  known  as  having  computed  and 
published  useful  tables  for  the  work  of  the  actuary  and  others,  and,  of 
these,  "  Oakes'  Tables  on  Interest  ",  and  ''  Oakes'  Tables  on  Reciprocals  " 
were  on  the  desk  of  almost  every  actuary  who  was  in  practical  work.  He 
had  been  the  onl}-  Honorarj'  Member  of  the  Institute  for  many  years  past. 

Colonel  Templeton,  a  Fellow  of  the  Institute,  was  eminent  on  the 
practical  side  of  life  assurance.  He  founded,  and  administered  very  success- 
fully, a  large  insurance  institution  in  Australasia,  and  attained  great  eminence 
in  that  colony.  Mr.  Israel  Pierson  was  well  known,  not  onl}'  as  an  Associate 
of  the  Institute,  but  as  an  American  actuar}'  of  repute,  and  as  largely 
concerned  in  the  founding  and  maintenance  of  the  Actuai-ial  Society  of 
America,  of  which  he  was  ultimately  President.  Those  who  attended  the 
■Congress  in  Xew  York  would  remember  his  gracious  reception,  and  the  able 
manner  in  which  he  conducted  the  proceedings  as  President  of  the  Congress 
in  1903.  Mr.  J.  B.  Cherriman,  a  Fellow  of  the  Institute,  was  a  former 
Insurance  Commissioner  for  Canada,  and  had  latterly-  lived  a  somewhat 
retired  life.  Then,  coming  to  the  younger  men  in  the  long  list,  Mr.  HoUiday 
and  Mr.  Court  were  both  promising  Fellows,  who  had  obtained  their 
diplomas  and  done  useful  work  in  the  profession  ;  they  were  called  away 
just  when  it  seemed  the}'  were  likely  to  serve  the  profession  most  usefully. 
Finallj',  there  was  Mr.  A.  M.  Sprules.  a  j'oung  man  who  had  qualified  in 
the  first  examination.  He  also  wished  to  add  to  the  list  one  name  personal]}' 
known  to  himself,  Mr.  J.  T.  Smith,  of  Accrington,  who  sat  for  the 
examination  in  Part  III.  Almost  imniediatel}'  afterwards  he  was  seized 
with  a  severe  illness,  and,  within  a  week  or  a  little  more,  was  called  home, 
and,  in  his  case,  they  had  again  to  regret  a  promising  career  suddenly  cut 
short.  There  were  two  foreign  names,  both  of  some  considerable  importance  ; 
M.  Duboisdenghien,  of  Belgium,  who  was  prominent!}'  connected  with  the 
Permanent  Committee  of  International  Congresses,  and  M.  Laurent,  who 
was  well  known  and  eminent  as  an  actuary  in  France.  The  Institute 
deplored  the  loss  of  these  members,  and  desired  to  express  its  sympathy 
Avith  those  who  were  left  behind  sorrowing  for  them. 

Turning  now  to  the  practical  consideration  of  the  accounts,  it  was 
satisfactory  to  find  that  the  assets  had  increased  by  about  £700.  He 
would,  however,  call  attention  to  the  fact,  as  had  been  done  at  recent  annual 
meetings,  that  the  revenue  account  included  items  on  the  receipt  side  which 
were  not  always  to  be  depended  upon,  and  which  were  not,  perhaps,  strictly 
items  of  revenue,  such  as  sales  of  publications,  which  amounted  in  the  past 
year  to  £576.  19a-.  8(/.  It  was  not  possible  altogether  to  rely  on  an  increase 
in  the  funds,  especially  in  view  of  the  fact  that  the  expenditure  for  the  current 
year  in  the  matter  of  examinations  would  be  considerably  in  excess  of  that  of 
previous  years.  The  Council  were  considering  the  form  of  the  account  in 
order  to  see  whether  it  would  be  desirable  to  submit  to  the  members  in 
future  years  a  statement  which  would  more  cleai'ly  disci'iminate  between 
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the  items  of  revenue  and  of  capital,  and  also  bring  in  such  property  of  the 
Institute  as  was  indicated  under  the  heading  of  "Assets."  Apart  from 
that,  he  thought  there  was  reason  to  be  satisfied  with  the  progress  of  the 
accounts.  There  was  also  a  long  list  of  publications,  which  illustrated 
suflBciently,  without  any  remarks  of  his  own,  the  scope  of  useful  work 
that  the  Institute  was  endeavouring  to  do  in  the  way  of  publications  for 
the  benefit  of  the  profession,  and  especially  for  the  benefit  of  their  own 
students  and  members. 

The  Papers  read  during  the  session  had  been  of  singular  interest,  and 
coveied  a  very  wide  field,  dealing,  as  they  did,  not  only  with  theoretical 
demonstrations  of  actuarial  science,  but  also  with  its  practical  applications, 
and  with  questions  of  finance  and  legislation,  in  interesting  papers  on 
Old-Age  Pensions  and  the  like.  The  discussions  on  those  essays  had  very 
largely  added  to  the  value  of  the  papers  themselves. 

Turning  to  the  burning  question  of  the  Examinations,  it  would  be 
seen  that  the  entries  this  year  reached  the  large  number  of  318,  which 
he  thought  must  be  a  record,  and  was  certainly  the  highest  for  several 
years  past.  It  would  be  seen,  however,  that  there  was  a  very  con- 
siderable falling  off  in  the  number  of  entries  in  Part  I,  arising  again, 
he  thought,  out  of  the  revised  syllabus.  The  results  were  not  yet  published, 
for  the  simple  reason  that  the  Colonial  papers  had  only  quite  recently  come 
to  hand,  and  those  from  the  farthest  regions  of  Australasia  had  not  even  yet 
been  received.  Xo  statement  would  be  published  until  the  whole  of  the 
papers  had  been  examined,  and  the  results  laid  before  the  Board  of 
Examiners.  The  results  had,  however,  been  ascertained  for  the  United 
Kingdom,  and,  in  order  that  the  candidates  should  not  have  to  wait  unduly, 
the  decisions  had  been  made  known  to  both  successful  and  unsuccessful 
candidates  in  this  country.  It  was  a  matter  of  common  knowledge  that 
the  results  of  Part  I  in  the  United  Kingdom  had  been  singularly  disastrous 
this  year.  Those  who  were  able  to  judge  agreed  that  the  papers  were  at 
about  the  usual  level,  but  they  included  under  the  revised  syllabus  matters 
relating  to  the  calculus,  to  compound  interest,  and  to  annuities-certain,  that 
had  not  heretofore  been  included  in  Part  I,  and,  no  doubt,  that  would 
account  for  the  fact  that  an  unusually  large  number  failed  to  pass,  out  of 
the  35  candidates  in  the  United  Kingdom.  They  were  sorry  for  these  young 
men,  but  it  was  clear  that  they  were  not  sufficiently  prepared  in  their  work, 
and  that  they  would  require  at  least  a  further  year's  study,  before  they 
presented  themselves  again  in  Part  I. 

It  was  perhaps  not  fitting,  having  regard  to  the  position  he  held,  that  he 
should  say  much  respecting  the  Board  of  Examiners,  but  he  thought  that 
the  absent  President  would  concur  in  the  remark  that  the  Council  were 
very  hopeful  as  to  the  result  of  the  work  of  the  new  Board,  in  arriving  at 
broad  views  of  the  whole  question,  and  bringing  about  greater  consistency 
in  the  examinations,  both  as  to  the  papers  set  and  as  to  the  results. 

The  Lectures  given  by  Mr.  Burn  had  been  well  attended  and  much 
appreciated,  and  the  members  were  greatly  indebted  to  Mr.  Burn,  who,  in 
the  midst  of  a  busy  life,  and  at  some  little  sacrifice  of  health,  was  able  to 
deliver  those  addresses  to  the  students  who  eagerly  listened  to  them.  They 
were  all  looking  forward  to  the  publication  of  the  lectures,  and  it  was  hoped 
that  they  would  be  produced  at  an  early  date.      In  that  connection,  he 
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might  be  allowed  to  add  that  the  lectiires  on  Construction  and  Graduation 
of  Life  Tables,  bj'  the  President,  delivered  as  far  back  as  1905,  were  now  in 
an  advanced  state,  and  it  was  hoped  that  ei'e  long  they  would  be  in  the 
hands  of  the  members.  The  President  was  doing  everything  in  his  power, 
and  the  printer  either  had  already  received,  or  would  immediately  receive, 
orders  for  the  final  production  of  the  work.* 

The  report  referred,  in  its  closing  paragraph,  to  the  Congress  of 
Actuaries  to  be  held  in  Yienna.  They  were  all  looking  forward  to  that 
Congress,  and  those  who  were  able  to  attend  were  anticipating  with  peculiar 
interest  meetings  not  only  with  many  of  their  British  friends,  but  also  with 
honoured  actuaries  whom  they  had  learnt  to  know  and  respect  in  foreign 
countries.  They  were  quite  sure  that  their  Austro-Hungarian  friends 
would  give  them  as  hearty  a  welcome  as  had  been  done  on  previous  occasions 
in  Paris,  Brussels,  Berlin  and  New  York,  and  that  they  would  all  have  an 
exceedingh'  happy  time,  and  return  profited  professionally,  and  by  having 
made  new  friendships,  as  well  as  by  having  participated  in  the  many 
social   enjoyments  provided. 

He  wished  to  refer  to  one  other  work  that  had  been  done  by  the  Council 
during  the  year,  in  connection  with  the  Assurance  Companies  Bill.  At  the 
time  the  report  was  prepared,  the  Bill  was  not  before  the  Houses  of 
Parliament,  and  thei'e  was  nothing  definite  upon  which  to  make  a  statement, 
but  the  Council  had  had  under  consideration,  through  their  Legislation 
Committee,  the  several  sections  and  schedules  of  this  important  Bill,  and 
had  made,  in  common  with  other  bodies  dealing  with  the  practical  and 
theoretical  sides  of  life  assurance,  lengthy  suggestions  to  the  Board  of 
Trade,  which,  he  thought  he  might  say,  had  received,  and  were  receiving, 
most  careful  consideration.  The  Bill  was  read  in  the  House  of  Lords  early 
in  the  previous  week,  and  copies  could  now  be  obtained,  and,  no  doubt  the 
Council  would  be  taking  up  the  Bill  in  its  proposed  form,  and  making  such 
renewed  recommendations  to  the  authorities  as  might  appear  to  be  desirable. 
He  had  much  pleasure  in  moving —  "That  the  Annual  Report,  and  Statement 
of  Accounts  appended,  copies  of  which  have  been  duly  circulated,  be  received 
and  adopted." 

Mr.  G.  Todd,  in  seconding  the  motion,  said  the  Chairman  had  so  amply 
covered  all  the  ground  that  the  seconding  of  the  motion  was  reduced  to  a 
pure  formality.  There  was,  however,  one  point  to  which  he  wished  to  refer, 
nameh',  the  penultimate  paragraph  of  the  report,  ^^hich  mentioned  the 
recognition  of  the  Institute  b}-  the  City  of  London  College.  He  thought  that 
was  a  matter  for  congratulation,  and  that  any  recognition  that  the  Institute 
or  its  members  could  gain  from  outside  bodies  was  most  satisfactory,  in  the 
interest,  principally,  of  the  younger  members.  The  profession  was  now 
becoming  a  large  body,  and  the  scope  for  younger  members  was  being 
somewhat  restricted  by  amalgamation  and  other  causes,  and  if  some  outside 
field  could  be  found  in  which  the  services  of  the  young  members  could  be 
utilized  it  would  be  a  matter  for  very  considerable  congratulation. 

The  report  and  statement  of  accounts  were  unanimously  adopted. 

Messrs.  Owen  Kentish  and  W.  J.  Harriss  were  appointed  scrutineers  in 
connection  with  the  ballot  for  Council  and  Officers,  and  the  ballot  was  then 
opened. 

*  See  Review,  p.  471,  infra. 
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The  scrutineers  reported  that  the  following  list,  submitted  by  the 
Council,  had  been  voted  upon  with  unanimity : — 

President. 
Geobge  Fbaxcis  Habdy. 

Vice-Presidents. 

Geobge  Todd,  M.A.  I    Samuel  George  "Waexee. 

Fbaxcis  Ernest  CoLEXso,  3I.A.      |    Ernest  CoLQUHorx. 

Council. 

Thomas  Gans  Ackland.  William  Peyton  Phelps.  M. A. 

Abthue  Digby  Besant,  B..\.  Edward  Arthur  Eushee. 

Thomas  G.  C.  Browne.  Gebald  Hemmington  Ryan. 

Henby  Cockbcbn.  *Frederick  Schooling. 

Francis  Ernest   Colenso,  31. A.       John  Spenceb. 

Ernest  Colquhoun.  Edward  Robert  Stbaker. 

♦William  Palin  Eldebton.  i    Robeet  Ruthten  Tilt. 

Joseph  Ebnest  Faulks,  B.A.  '    Geobge  Todd,  M.A. 

Geobge  Fbancis  Hardy.  Ralph  Todhunteb.  M.A. 

Chables  Daniel  Higham.  Habold  Moltke  Trouncer,  M.A. 

*Lewis  Frederick  Hovil.  Samuel  George  Wabnee. 

Geobge  King.  James  Douglas  Watson. 

Abraham  Levine,  M.A.  Ernest  Woods. 

*George  .James  Lidstone.  Frank  Bebtband  Wyatt. 

Henby  William  Manly.  Thomas  Emley  Young,  B.A. 

Treasurer. 
Thomas  Gans  Ackland. 

Honorary  Secretaries. 
Joseph  Ebnest  Faulks,  B.A.    |      William  Peyton  Phelps,  M.A. 

■  New  Members  of  the  Council. 

Mr.  McDoUGALD  proposed  the  re-election  of  Messrs.  A.  G.  Scott  and 
H.  Dougharty,  and  the  election  of  Mr.  J.  C.  Wardrop,  as  Auditors  for  the 
ensuing  year. 

Mr.  Shearer  seconded  the  motion,  which  was  unanimously  carried. 

Mr.  W.  O.  Nash  proposed  a  vote  of  thanks  to  the  President,  Vice- 
Presidents,  Council,  Officers,  Examiners  and  Honorary  Supervisors,  for  their 
services  during  the  past  year.  The  most  important  member  of  the 
profession  was  the  President  for  the  time  being.  He  was  sure  it  was  a 
source  of  congratulation  that  Mr.  Hardy,  whose  absence  was  so  much 
regretted  that  evening,  had  been  called  upon  to  fill  the  Presidential  chair. 
It  had  been  quite  apparent  from  Mr.  Ackland's  remarks,  what  a  variety  of 
duties  fell  on  the  President  and  Officers.  The  duties  in  connection  with 
the  Congress  were  very  extensive,  and  a  great  deal  of  work  had  been  done 
in  the  House  of  Commons,  both  with  reference  to  the  Assurance  Companies 
Bill  and  the  Finance  Bill.  The  Honorary  Secretaries  had  a  great  deal  of 
routine  work.  Then  there  were  the  Lecturers,  and  particularly  Mr.  Bum,  who 
should  be  thanked  for  their  services.    Also  the  Board  of  Examiners,  who  did 
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a  great  deal  of  conscientious  labour.  Last,  but  not  least,  there  was  the 
Editor  of  the  Joui-nal,  who  was  to  be  thanked  for  the  good  work  he  had 
done. 

Mr.  MoLYKEt'x  seconded  the  motion,  which  was  carried  with 
acclamation. 

The  Chaiemax,  in  reply,  said  he  was  sure  if  Mr.  Hardy  were  present 
he  would  saj-  how  much  he  was  indebted  to  the  members  for  their  cordial 
vote.  Speaking  for  all  those  who  had  served  the  Institute  in  the  various 
capacities  mentioned,  he  might  say  that  the  work  was  undoubtedly  hard, 
and  those  who  appeared  in  any  form  on  the  official  list  were  men  who 
laboured  with  vigour  in  the  different  departments  they  took  up.  The 
members  were  particularly  indebted  to  the  Honorary  Secretaries  for  the 
remarkable  amount  of  work  they  did  for  the  Institute.  Those  who  merely 
attended  the  sessional  meetings  had  little  idea  of  the  number  of  times  the 
Hall  was  open  during  the  week  for  various  Committees,  all  of  which 
involved  great  labour  on  the  part  of  the  Honorary  Secretaries.  He  should 
like  to  mention  especialh'  the  skill  and  diligence  which  Mr.  Faulks  devoted 
to  the  work  of  the  Legislation  Committee,  particularly  in  preparing,  under 
circumstances  of  great  urgency,  a  very  able  Memorandum,  dealing  with 
the  points  to  which  the  Institute  desired  to  call  attention,  on  consideration 
of  the  Assurances  Companies  Bill. 

Mr.  HoDGSOx  moved,  and  Mr.  Oaeley  seconded,  a  vote  of  thanks 
to  Messrs.  Stanley  Hazell,  A.  G.  Scott  and  H.  Dougharty  for  their 
sei"vices  as  Auditors  during  the  past  year. 

The  Chaibman,  in  putting  the  vote,  said  that  the  auditors  undoubtedly 
gave  a  great  deal  of  attention  to  the  accounts,  which  was  evidenced 
by  the  full  and  careful  report  which  they  presented  to  the  Council. 

The  resolution  was  carried  unanimously. 

Mr.  Hazell,  replying  on  behalf  of  the  auditors,  said  the  interest  of  the 
work  much  more  than  compensated  for  any  time  taken  in  doing  it.  He  felt 
quite  sorry  that  his  term  of  office  had  come  to  an  end,  but  in  retiring  to  the 
seclusion  from  which  he  had  b?en  summoned,  he  felt  he  should  take  away 
with  him  a  better  knowledge  of  the  scope  of  the  work  of  the  Institute,  and 
certainly  a  very  pleasant  recollection  of  his  official  connection  with  it. 


Additions  to  the  Library. 

The  following  works  have  been  added  to  the  Library   since   the 
publication  of  the  Journal  for  October  1908: 

By  whom  presented 
(ii7te)i  not  purchased}. 
Accountants  and  Auditors,  Society  of  Incorporated 

List  of  Members,  kc,  190S-9.  The  Society. 

Accountants,  Institute  of  Chartered,  in  England  and  Wales. 

List  of  Members,  1000.  The  Institute. 
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Principle 
by  W.  S. 


Bonds    by   a   Special 
Sinking    Fund ",   by 


Actuarial  Society  of  America. 
Transactions,  190S-9. 
Containing  inter  alia — 

"  The  Mortality  Experience  of  the  Mutual  Benefit 

Life    Insurance    Company    under    Extended 

Insurance ",  by  E.  E.  Rhodes. 
"  On  a  System   of    Valuation    by  Movement  and 

Recurrence ",  by  G.  Bolilman. 
"  The    Incontestable    clause    in    Life    Insurance 

Policies  ",  by  W.  M.  Strong. 
"  The    Nature    of     the     Contribution 

involved  iu  insurance  contracts ", 

Nichols. 

"  Is  Human  Life  Lengthening"  ?  by  J.  K.  Gore. 
"  A  Note  on  the  Original  Contribution  Plan",  by 

P.  C.  H.  Papps. 
"  An  Important  Factor  in  the  Interest  Rate  ",  by 

W.  M.  Strong. 
"  On    the    Redemption    of 

Form    of    Cumulative 

D.  A.  Walker. 

Actuaries,  Faculty  of 

Transactions,  1908-9. 
Containing  inter  alia — 

"  The  Fundamental  Principles  of  Pension  Funds  ", 

by  J.  J.  McLauchlan. 
"  Some     Remarks    upon    the    Curves    of    Policy 

Values ",  by  R.  R.  Bi'odie. 
"  The  eligibility  of   Aged  lives  for  Assurance ", 
by  G.  W.  Richmond. 

Adams  (H.  C). 

The  Science  of  Finance.  An  investigation  of  Public 
Expenditures  and  Public  Revenues.  8vo.  New 
York,  1908. 

American  Mathematical  Society, 

Transactions,  1908-9. 

American  Statistical  Association. 
Transactions,  1908-9. 

Andreades  (A.). 

History  of  the  Bank  of  Ensland  (16-40-1903).      8vo.  ) 
1909.  "  i 

Australian  Mutual  Provident  Society. 
Sixtieth  Annual  Report,  1909. 

Austria-Htmgary. 

Absterbe-Orduungen  aus  Beobachtungeu  an  osterrei-  "^ 

chischen     und    ungarischen    Versicherten.        8vo.  ^ 

Wien,  1909.  ) 

"  Anker "     Gesellschaft      f iir     Lebens-und      Renten-  '\ 

versicherungen.    Die  Ermittlung  einer  Sterblich-  > 

keits-Tafel.     Wien,  1909.  ) 

Bericht  der  Arbeiter-Unfall-Versicherungs-Anstalt  fur  ^ 

das  Konigreich  Bohmen,  1907.  I 

Die  Privaten  Versicherungsunternehmnngen  in  den  im  !- 

Reicbsrathe  vertretenen  Konigreichen  und  Landern 

in  Jahre  1903,  1901. 


By  whom  presented 
(when  not  purchased). 

The  Society. 


The  Faculty. 


Purchased. 

The  Society. 
The  Association. 

Purchased. 

The  Society. 

Anonymous. 
The  Company. 


The  Austrian 
Government. 
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Austria-Hungary — {coHlinued). 

Deukschrif  t  liber  die  Berechiuuig  des  durcliscbmttUcbeu  ) 
jalirliclien  Beitragserfordeniisses  in  der  Invaliden-  > 
und  Altersrentenversiclierung.     Wien,  1909.  j 

Versicheriingswissenschaftliche  Mitteilungeii  der"N 
Mathematisch  -  Statistischc  Vereinigung  des  / 
Osterreichisch-ungarischeii  Verbandes  der  Privat-  C 
Versieberungs-Anstalten,  1909.  ) 

Avebury  (Lord). 

A  Sliort  History  of  Coins  and  Currency.  Sin.  8vo.  ) 
1903.  j 

Bachelier  (M.  L.). 

Etude  siir  les  Probabilites  des  causes. 
Bankers. 

Journal  of  the  Institute  of  Bankers. 

List  of  Members,  1909. 

Catalogue  of  tbe  Librai-y.     3rd  Edit. 

Bastable  (C.  P.). 

Public  Finance.     3rd  Edit.     8vo.     1903 


Paris,  1909. 


8vo.     1906. 


Belgium. 

Bulletin  de  rAssociation  des  Actuaires  Beiges. 
Bulletin  du  Comite  central  du  travail  iudustriel,  1909. 
Bulletin    du    Comite    permanent    des    Congres    inter-  ) 

natlonaux  d'Actuaires,  1908.  j 

Bulletin  du  Syndicat  des  Compagnies  d'Assurances-vie  ) 

populaires  opereut  en  Belgique,  1906-9.  s 

Caisse  Generale  d'Epargne  et  de  Retraite.     Manuel  des  '^ 

Societes  d'liabitations  ouvrieres.     Documents,  lois, 

et  arretes   relatifs   a    I'organisatiou,  et  au   fonc- 

tionuement    des   societes   agrees.      Avec   anne.xe. 

Brussels.     1908. 
Compte  Rendu  des  Operations  et  de  la  Situation  de  la 

Caisse  Generale  d'Epargne  et  de  Retraite,  190S. 

Besso  (M.). 

Tavole  de  Vitalita  compostc  da  D.   Giussepe  Toaldo.  ■) 
Rome,  1909.  3 

"  Biometrika." 

Volume  VI,  Part  IV. 
Containing,  inter  alia — 

"  Frequency  Constants  of  a  Variable  zj  =f[xi,  x>y\ 
by  R.  Pearl. 

"  The  Correlation  between  a  Variable  and  the 
Deviation  of  a  Dependent  Variable  from  its 
probable  value  '',  by  J.  A.  Harris. 

Bolt  (Dr.  J.  C). 


By  whom  presentul 
(when  not  purchased). 


Ministri/  of  the 
Interior. 


The  Society. 

Purchased. 
The  Author. 

The  Institute. 

Purchased . 

The  Association. 
Le  Comite. 

Le  Comite. 
Le  Syndicat. 


The  Belgian 
Grovernment. 


The  Author. 


Purchased. 


Het  Engelsche  Verzekeringswesen.     190J. 

The  Author. 

Borel  (E.). 

Elements  de  laTheorie  des  Probabilites.      8vo. 
1909. 

Paris,  "^ 

3 

The  Author. 

Bourne's  Insurance  Directory,  1909. 
(With  Supplement). 


Purchased. 
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Brausou  (G.  A.  H.)- 

The  Stock  Exchange  and  its  Machinery.     8vo.     X.D. 

Brett  (Thos.). 

The  Law  of  ilutual  Life  Assurance.     2nd  Edit.     8vo. ") 
1879.  ) 

British  Trade  Year  Book. 

Covering  the  years  1880-1907.     By  J.  Holt  Schooling.  "^ 
8vo.     1908.  '  ) 

Bullock  (C.  J.). 

Selected  readings  in  Public  Finance.     8vo.     N.D. 

Burnside  (W.  N.)  and  A.  W.  Pan  ton. 

Tlie  Theory  of   Equations  :    Witli   an  introduction  to 
the  theory  of  Binary  Algebi'aic  Forms,     oth  Edit. 
2  volumes.     8vo.     190-i. 
Canada. 

Canadian  Annual  Financial  Review,  compiled  by  W.  R.  '\ 

Toronto,  > 


By  lohom  presented 
{when  not  purchased). 

P  urch'xaed . 


Houston,     ^^'^th  Appendix. 
1908, 1909. 


Ob.  8vo. 


Chalmers  (Sir  M.  D.). 

The  Bills  of  Exchange  Act,  1882.     With  Explanatory 

Notes  and  Index.     10th  Edit.     8vo.     1904. 
A  Digest  of  the  Law  of  Bills  of  Exchange,  Promissory 
Notes,      Cheques,      and     Negotiable      Securities. 
7th  Edit.     8vo.     1909. 

Conant  (C.  A.). 

A  History  of  Modern  Banks  of  Issue,  with  an  account  'j 
of  the  economic  crises  of  the  present  century.  V 
5th  Edit.     8vo.     1902.  ) 

Curtis  (C.  E.). 

The  Valuation  of  Land  and  Houses.  3rd  Edit.  Svo.  "I 
1908.  j" 

Cutforth  (A.  E.) 

Audits.     Svo.     1908. 

Dawson  (M.  M.). 

Comparative  Reserve  Tables 
York.     1908. 


2nd  Edit.     8vo. 


New  '^ 
) 
DeutBch  (H.). 

Arbiti-age  in  Bullion,  Coins,  Bills,  Stocks,  Shares  and  ^ 
Options,  containing  a  summary  of  the  relations  ( 
between  the  London  Money  Market  and  the  other  T 
Money  Markets  of  the  World.     8vo.     1904.  J 

Denmark. 

Berelning  fra  Forsikringsraadot  for  aaret,  1907.  ^ 
Copenhagen,  1909.  ) 

Deutscher  Verein  fiir  Versicherungs-Wissenschaft. 

VerofEentlichungen,  1908-9.  "^ 

Zeitschrift  fiir  die  gesamte  Yei-sicherungs-Wissenschaf t,  [• 

1908-9.  ) 

Dicksee  (L.  S.). 

Advanced  Accounting  ;  with  an  Appendix  on  the  Law  ~\ 
relating  to  Accounts,  by  J.  E.  G.  DeMontmorency.  r 
3rd  Edit.     4to.     1907.  ) 


H.  Cockbuni. 

The  Author. 
Purchased. 

Purchased. 
Purchased. 

Purchased. 

Purchased. 

Purchased. 

Purchased. 

The  Author. 

Purchased. 


Danish 
Government. 


The  Society. 


Purchased. 
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Daboisdenghien  (L.). 

De  lorganisution  technique  et  de  la  comptablite 
rationnelle  des  Societes  de  Secours  Mutuels.  8vo. 
Brussels,  1898. 

Dngnid  (C). 

The  Stock  Exchange.     2nJ  Edit.     8vo.     190i. 

Easton  (H.  T.). 

MoiieT,  Exchange,  and  Banking,  in  their  practical, ') 
theoretical,  and  legal  aspects.  2nd  Edit.  8vo.  ^ 
1907.  ) 

Economic  Society  (Royal). 
Journal  of  the,  1908-9. 

Fisher  (Irving). 

A    Brief    Introduction    to   the   Infinitesimal   Calculus, 

designed  especially  to  aid  in  reading  Mathematical  1 

Economics  and  Statistics.     3rd  Edit.     8vo.     New  ' 

York,  1906. 
The  Nature  of  Capital  and  Income.     8\o.     New  York,    - 

1906.  I 

The  Hnte  of  Interest,  its  Nature,  Determination  and 

relation   to    Economic    Phenomena.      8vo.      New  | 

York,  1907. 

Fisk  (Dr.  E.  L.). 

The  force  of  adverse  Selection  among  Entrants  at  the 
extremes  of  Life  (Ages  15  to  25  and  60  or  over). 
New  York,  1907. 

Foot  (A.). 

The  Practice  of  Insurance  against  Accidents  and  ) 
Employers'  Liability.     2ud  Edit.     Svo.     1908.        j 

France. 

Bulletin  de  I'Institut  des  Actuaires  Franeais. 

Fry  (T.  H.). 

The  Recovery  and  Adjustment  of  Income  Tax.  Svo.  ^ 

1905.  f 

The  Finance  Act,  1907,  in  its  relation  to  Income  Tax.  C 

2nd  Edit.     Svo.     1909.  ) 

(jennany. 

Sammlung  von  Versicherungsbedingungen  deutscher 
Versicherungsanstalteu.     Lebensvtrsicherung. 

Berlinischen    Lebensversicherungs-Gesellschaft.     Ster- 
blichkeits-untersuchungen,     1870-1907.       Berlin,  > 
1909.  ) 

Giffen  (Sir  E.). 

Economic  Enquiries  and  Studies.  2  volumes.  Svo.  "^ 
1904.  3 

Gilbart  (J.  W.). 

The  History,  Principles,  and  Practice  of  Banking."^ 
New  edition,  revised  by    E.    Svkes.     2  Volumes.  > 


By  whom  presfiited 
{when  not  purchased). 


E.  Olifiers. 


Purchased. 


Purchased. 


Purchased. 


Purchased. 


The  Author. 


The  Author. 


The  Institute. 


Purchased. 


'  Deutscher  Yerein 
\j'ur  Versicherungs- 
-  Wissenschaft. 

>         The  Company. 


Purchased. 


Svo.     1907. 


Purchased. 


1909.] 
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Goschen  (Rt.  Hon.  Viscount.). 
The  Theorv  of   the    Foreign 
Svo.     1908. 


By  whom  presented 
(Kheti  not  purchased). 


Exchanges.     11th  Edit, 


Hamilton  (Sir  E.  W.). 

An  Account  of  the  operations  under  the  Xationai  Debt ") 
Conversion  Act,  1888,  and  the  Xationai  Debt  > 
Redemption  Act,  1889.     8vo.     1889.  ) 

Hardy  (G.  F.). 

The  Theory  of  the  Construction  of  Tables  of  Mortality 
and  of  similar  statistical  tables  in  use  by  the 
Actuary.     Svo.     1909. 

Henderson  (C.  E.). 

Industrial  Insurance  in  the  United  .States.    Svo.    1909. 

Holland. 

Archief  voor  de  Verzekerings-Wetenschap.     1908-9. 

Catalogue  de  la  Bibliotheque  de  1' Utrecht  compagnie  "^ 
d'assnrances  sur  la  vie.  6th  Edit.  2  volumes.  > 
Svo.     1908.  3 

Mededeelingen  der  Vereeuiging  voor  Levensverzekeriug,  "^ 
1S08-9.  3 

Howarth  (W.). 

Our  Banking  Clearing  Svstem  and  Clearing  Houses.  | 
•4th  Edit.     Svo.    '1907.  3 

Insurance  and  Actuarial  Society  of  Glasgow. 

Transactions,  Second,  Third,  Fourth  and  Fifth  Series,") 
1S86-1905.  ) 

Containing,  inter  alia — 

"  Life  Branch  Work  ",  by  A.  H.  Morgan. 

"  The  tendency  towai-ds  equalisation  in  the  Rate  of 

Interest  ",  by  R.  BIyth. 
"  Some  Aspects  of  present-dav  Competition  ",  by 

G.  M.  Low. 
"  Insurance  Questions  of  special  interest  to  the 

legal  profession  ",  by  A.  Craig. 
"  Distribution  of  Risk  ",  by  R.  Blyth. 
"  Liability    and     Accident     Assurance ",    by    J. 

Davidson. 
"  The   New   Combined    Mortality   Experience   of 

British     Life     Assurance     Companies",     by 

W.  S.  Nicol. 
"  The  Law  of   Mutual  Life  Assurance ",  by  W. 

Harvey. 
"  The  Xationai  Savings  and  their  Effect   on  the 

Rate  of  Interest ",  by  X.  B.  Gunn. 
"  The  Philosophy  and    Ethics  of   Business ",    by 

J.  M.  M'Candlish. 
"Injuries  to  Workmen,  and  Compensation:    The 

New  and  the  Old  Liability  ",  by  H.  Brown. 
"  Xew  Business  and  the  cost  of  its  extension",  by 

D.  Y.  Mills. 
"  Old  Age  Pensions  ",  by  G.  King. 
"  The    Education  and    Duties   of    an    Insurance 

Expert",  by  T.  E.  Young. 
"  Valuation  of    Life   Offices  and    Distribution  of 

.Surplus",  by  H.  J.  Pearce. 

VOL.    XLIII. 


Purchased. 


Purchased 


Official. 


Purchased. 

The  Society. 

The  Utrecht 
Company. 

The  Society. 


Purchased. 


The  Society. 


2    K 
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Insurance  and  Actuarial  Society  of  Glasgow — (continued). 

Transactions,  Second,  Third,  Fourth  and  Fifth  Series, 

\Sm-lQOh— {continued). 

"  Tlie  Race  for  Records  :  Some  remarks  on  com- 
petition and  its  influence  on  Life  Assurance 
practice",  hj  A.  K.  Rodfrer. 

"  Daily  Questions  of  Legal  title  '"',  by  W.  Crosbie. 

"  Annuities  ",  by  A.  W.  Watson. 

"  Life  Assui-ance  Investments",  by  X.  B.  Gunn. 

"  1801-1901,  A  Contrast  ",  by  D.  Paulin. 

"(1)  Tubercular  disease  and  heredity  in  relation 
to  Life  Assurance.  (2)  Intermittent  albumin- 
uria in  I'elation  to  Life  Assurance",  by 
Dr.  J.  Finlayson. 

"  A  Life  Office  Prospectus  ",  by  J.  Stirling. 

"  The  use  of  Alcohol  as  affecting  Life  Assurance 
risk  ",  by  Dr.  N.  Carmichael. 

"  Emploj-ers'  Liability",  by  J.  R.  Gow. 

Insurance  Eegister,  1909. 

Italy. 

Bollettino  della  Associazione  Italiana  per  riucremento  ') 
della  scienza  degli  Attuari,  1908-9.  ) 

Jevons  ("W.  S.). 

Investigations  in  Currency  and  Finance.    Xev\-  edition, ") 
abridged.     8vo.     1909.  i 

Johnson  (J.  F.). 

Honey  and  Currency  in  relation  to  industry,  prices  and  ") 
the  rate  of  interest.     8vo.     1906.  ) 

Journal  of  the  Federation  of  Insurance  Institutes. 
Volume  XI. 
Containing,  infer  alia — 

"  Double      Endowment      Assurance ",      by      W. 

Penman,  Jr. 
"  Fluctuations   in    Security   Values ",   by    W.    S. 

Nicol. 
"  The   Claims  department   of    a    Life  Office ",  by 

G.  W.  Richmond. 
"Tuberculosis    and    Insurance",    by    Dr.    J.    G. 

Emanuel. 
"  Valuations     under    the     Employers'     Liability 
Insurance      Companies'      Act      1907 ",      by 
R.  M.  M.  Roddick. 

Another  copy. 

Knihbs  (G.  H.) 

On  the  influence  of  Infantile  Sloi'tality  on  Birthrate. ") 
1908.  i 

Lawson  (W.  R.). 

American  Finance — Domestic.     3rd  Edit.    Svo.    1908. 


By  vihom  presented 
(v:hen  not  ptirchnsed). 


C.  (^'  E.  Lay  ton. 


The  Association. 


Purchased. 


Purchased. 


The  Federation. 


A 


Lewis  (F.  W.). 

State  Insurance ; 
1909. 


A  social  and  industrial  need,     Svo. 


Purchased, 


The  Author. 


Purchased. 


Purchased. 


1909.1 
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By  vjhom  presented 
{when  not  purchased). 
Life  Assurance  Medical  Officers'  Aseociation, 

Transactions,  1894-97,  1904.-5,  and  1906-7.  Purchased. 

Containing  inter  alia — 

"  Some    medical    points     of    difference     between 

Life    Assurance    in    the    United    States    of 

America  and  in  England  ",  by  Dr.  T.  G.  Lyon. 
"  The  assurance  of   Impaired  Lives,   chiefly   with 

reference  to  special  forms  of  assurance  ",  by 

Dr.  H.  Fox. 
"  Syphilis  in  relation  to  Life  Assurance  ",  by  Dr. 

T.  C.  Fox. 
"  The  Registration  of  Completed   Lives  by  means 

of  Card  Series",  by  Dr.  C.  E.  Hoar. 
"  On   Pleurisy   with   effusion   in  relation  to   Life 

Assurance",  by  Dr.  H.  Mackenzie. 
"  The     influence     of     Heart      Disease     on    Life 

Assurance  ",  by  Dr.  C.  T.  Williams. 
"  The  Relation  of  Cancer  to  Life  Assurance  ",  by 

Dr.  J.  F.  Payne. 
"  Rupture  in  relation  to  Life  Assurance",  Dr.  F. 

de  H.  Hall. 
"  ^Ucoholic  Beverages  and  Life  Assurance.     The 

Comparative  Mortality  of  Abstainers  and  Non- 
Abstainers  ",  by  Sir  T.  P.  Whittaker. 
"The   significance    of    Tuberculous  Glands   and 

Joints  in  early  life  on  subsequent  Life  Assur- 
ance ",  by  Dr.  W.  McA.  Eccles. 
"  Insanity  and  Epilepsy  in  relation  to  Life  Assur- 
ance ",  by  Sir  W.  R.  Gower,  M.D.,  F.R.S. 
"  Notes  on  Cancer,  as  a  cause  of  Death  in  Assured 

Lives." 
"  Hernia  in  relation  to   insurance  ",  by  Drs.   W. 

McA.  Eccles  and  G.  E.  Cask. 
"  Syphilis  in  relation  to  Life  Assurance  ",  by  Dr. 

A.  Shillitoe. 
"  The  relative  mortality  of  Females,  considered  in 

reference  to  Life  Assurance ",  by  Dr.  A.  L. 

Galabin. 
"  Albuminuria  in  relation  to  Life  Assurance,  and 

especially  Haematogeuous  Albuminuria  ",  by 

Dr.  R.  H.  Fox. 
"  The   influence   of  surgical  operations  upon  the 

expectation  of  Life  ",  by  Dr.  P.  Gould. 
"  The   Examination  of  the   Urine  for  purposes  of 

Life  Assurance",  by  Dr.  F.  J.  Wethered. 
"  Diseases  of  the   upper   respiratory  passages   in 

relation  to  Life  Assurance ",  by  Dr.  W.  H. 

Kelson. 
"  The  occasional  examiner  ",  by  Dr.  O.  Ward. 
"  Statistics  relative  to  the  causes  of  death   in  the 

Rock  Life  Assurance  Ofiice",by  Dr.de  H.  Hall. 

Life  Offices'  Association. 

Memoranda    as    to    the    Meetings    of    the    Standing )      ,77,      >         .  ,  • 
n         -i.^       loHQ  o  ■:     The  Association. 

Committee,  1908-9.  J 


London  Mathematical  Society. 

Proceedings,  1908-9. 
Lowenfeld  (H.). 

The  investment  of  Trust  Funds  in  the  safest  and  most  ■) 
productive  manner.     8vo.     N.D.  / 


The  Society. 
Purchased. 

2  K  2 
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Mackenzie  (V.  St.  Clair). 

The  modern  Balauce  Sheet.  An  analysis  of  Company  "^ 
Finance.  With  historical  chapters  by  Anthony  [- 
Pulbrook.     8vo.     1908.  ) 

Macleod  (H.  D.). 

Indian  Currency.     2nd  Edit.     8vo.     1898. 

Manes  (Dr.  A.— Editor). 

Versicherungs-Lexikon.  Ein  Xachschlagewerk  fiiralle■^ 
Wissengebiete  der  Privat  und  der  Sozial  Versich-  ( 
erung  insbesondere  in  Deutschland,  Oesterreicli,  t 
und  der  Schweiz.  2  Volumes.  4to.  Tiibingen,  1909.  J 

Marshall  (A.). 

Elements  of  Economics  of  Industry.     4th  Edit.     8vo. ") 

1907.  V 

Principles  of  Economics.     5th  Edit.     8vo.     1907.  j 

Marton  (£.). 

Etudps  sur  les  Institutions  de  Prevoyance.  Sm.  8vo.  '^ 
Brussels,  N.D.  j 

Mignon  (F.  A.  C). 

Every  Man  his  own  Financier.  A  practical  Handbook. ") 
8vo.     N.D.  3 

Mill  (J.  S.). 

Principles  of  Political  Economy,  with  some  of  their  '\ 
applications  to  social  philosophy.     New  Edit.     8vo.  \ 


By  whom,  presented 
{v:hen  not  purchased). 


1904. 


i 


i-ities.  ( 


Moody  (J.). 

Analyses  of  Eailroad  Investments.    La.  8vo.    New  York,  \ 
1909.  f 

Manual    of    Railroads     and     Corporation     Securi 
1908,  1909.     New  York. 

Morris  (R.  D.). 

Life    Assurance     from     the    national     and     personal  | 
standpoint.     1909.  ) 

New  South  Wales,  Insurance  Institute  of 

Transactions,  1907,  1908.  ^ 

Containing,  inter  alia — 

"  Idealism  in  Life  Assurance  ",  by  B.  R.  Gelling. 
"  Proof  of  Death  ",  by  F.  T.  Bridges. 
"  Suicide    in   relation    to    Life   Assurance ",   by 
W.  J.  Bloomfield. 

Nicholson  (J.  S.). 

Bankers'  Money.     A  supplement  to  a  treatise  on  Money. ") 

8vo.     1902.  [ 

Elements  of  Political  Economy.    2iKlEdit.    8vo.    1906.) 

Palgrave  (R.  H.  I.). 

Dictionary    of    Political    Economy.     3    volumes    and  '^ 
Appendix.     8vo.     1901-8.        "  ) 


Furchased. 


Purchased. 


The  Publishers. 


Purchased. 


E.  Olifiers. 


Purchased. 


Purchased, 


Purchased. 


Purchased. 


The  Insurance 
Institute. 


Purchased. 


Purchased. 


1909.] 
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By  whom  presented 
(when  not  purchased) 


) 


Parliamentary  Papers. 

Acts  of  Parliament. 

Cardiff  Corporation,  1894.  v 

Commercial    Union  Assurance  Company  Limited,  \ 

1908. 
Companies,  1908. 
Companies  (Consolidation),  1908. 
Consolidated  Fund  (Nos.  1  and  2),  1909. 
Finance,  1908. 
Friendly  Societies,  1908. 
Great  Western  Railway  (Superannuation  Scheme), 

1908. 
Kensington    Borough    Council    (Superannuation), 

1907. 
Madras  Railway  Annuities,  1908. 
Married  Women's  Property,  1908. 
North  British  and  Mercantile  Insurance  Company, 

1908. 
Xorthern  Assurance  Company,  1908. 
Old  Age  Pensions,  1908. 
Police  (Superannuation),  1908. 
Swansea  Corporation,  1902. 
Tees  Conservancy,  1907. 

Censuses. 

1901,  Western  Australia.    3  volumes.    Fol.    Perth,  ) 
1903-4.  i 

Colonies. 

Australia,  Commonwealth  of 
Official  Statistics,  1908-9. 
Official  Year  Book,  1909. 

Canada. 

Proceedings  of  the  Banking  and  Commerce 

Committee  in  regard  to   the   Insurance 

Bill,  1909.     8vo.     Ottawa,  1909. 
Report   of    the   Royal   Commission   on   Life  ) 

Insurance.     8vo.     Ottawa,  1907.  3 

Report  of  the  Superintendent  of  Insui-ance  for  "^ 

the  year  1907.  ) 

New  South  Wales. 

Friendly  Societies.     Report  of  the  Registrar  ^ 

for  1907.  f 

First    quinquennial     Valuation,     1900-1904.  C 

Fol.    1908.  J 

Two  Additional  Cojiies. 

Official  Year  Book,  1907-8.  ^ 

Report  on  the  Vital  Statistics  of  Sydney  and 

suburbs  for  1908. 
Statistical   Register  for   1907    and   previous 

years. 
Vital  Statistics,  Report  for  1907  and  previous 

years. 

New  Zealand. 

Official  Year  Book,  1908.  ") 

Statistics  of  the  Dominion  for  the  year  1907.  > 

Victoria.  ) 

Statistical  Register  for  1907.  i 


Purchased. 


The  Government 
of  W.A. 


The  Common- 
wealth Govt. 


T.  B.  Macav.laif. 


G.  H.  Rtjan. 

The  Government 
Insurance  Dept. 


The  Government 

of^.S.W. 

B.  P.  Hardy. 


The  Government 
ofN.S.W. 


The  Government 
of  N.Z. 

The  Government 
of  Victoria. 
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Parliamentary  Papers — {continued). 

Colonies — (contintied). 

Western  Australia.  >, 

Friendly  Societies.    Report  of  the  Pi'oceediugs 

by  the  Registrar,  1907. 
.Seventh    Annual     Return     and     Report     of 

Proceedings       under       the        Industrial 

Conciliation  and  Ai-bitration  Act,  1902- 

1907. 
Statistical   Register  for    1906   and  previous 

years. 

Friendly  Societies. 

Building  Societies. 

Thii'teenth    Annual     Report     of     the     Chief 
Registrar  for   1907. 
Chief    Registrar's   Report  for   1907.        Part    A, 

Part  A,  Appendi.K  (0\  Parts  B  and  C. 
Guide  Book  of  the  Registry  Office,  1908. 

Government  Insurance  and  Annuities. 

Accounts  to  31  December  1907  and  31  December  v 
1908.  \ 

Life  Assurance. 

Report  of  the    Departmental  Committee  on   the 
Post  Office  System;  with  Minutes  of  Evidence. 
Fol.  1908. 
National  Debt. 

Annuities.     Account  to  5  January  1909. 
Return  showing  Liabilities  and  Assets  at  the  close 
of  each  Financial  year  from  1835-36  to  1908-9, 
both  inclusive. 
Savings  Banks  and   Friendly  Societies.     Account 
to  20  November  190S. 
Old  Age  Pensions. 

Memorandum    on   the    Scheme  in   force   in   New 
Zealand  and  the  Scheme  of  Insurance  against 
Invalidity  and  Old  Age  in  force  in  Germany. 
1908. 
Poor  Laws  and  Relief  of  Distress. 

Report  of  the  Royal  Commission  on,  Fol.  1909.   / 
Public  Trustee. 

First  General  Annual  Report,  1909. 
Registrar-General.     England. 

Seventieth  Annual  Report  of  Births,  Deaths  and 
MaiTiages,  1907. 
Registrar-General.     Ireland. 

Forty-fourth    detailed  Annual   Report    of    Births, 
Deaths  and  Marriages,  1907. 
Registrar-General.     Scotland. 

Fifty-second    detailed   Annual    Report   of   Births, 

Deaths  and  Marriages.       (Abstracts  of  1906.) 

Fifty-fourth   Annual    Report    on    Births,  Deaths 

and  Marriages,  1908,  and  Forty-fourth  Annual 

Report  on  Vaccination. 

Workmen's  Compensation. 

Statistics  of  Proceedings  under  the  Acts  of  1897 
and  1900,  and  the  Emplovers'  Liability  Act, 
1880,  during  the  year  1907. 


By  whom  presented 
(icheii  not  purchased). 


The  Government 
of  W.  Australia. 


Furchased. 


Furchased, 


1909.] 


Additions  to  the  Library. 
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By  whoni  presented 
(when  not  pjirchased). 


Periodicals. 

Accountants'  Magazine.  '\ 

American  Bankeis'  Magazine.  ^ 

Bankers'  Magazine.  C 

Economist.  J 
Insurance  Record. 

Post  Magazine.  ^ 

Post  Magazine  Almanack.  ) 
Statesman's  Year  Book. 

Phelps  (E.  B.). 

A  Statistical  Study  of  Infant  Mortality.     8vo.     New 
York,  1908. 

Poley  (A.  P.)  and  F.  H.  C.  Gould. 

The  History,  Law  and  Practice  of  tbe  Stock  Exchange.  "^ 
Svo.     1907.  > 

Porter  (J.  B.). 

The  Laws  of  Insurance ;  Fire,  Life,  Accident  and ) 
Guarantee.     5th  Edit.     Svo.     1908.  ) 

Price  (L.  L.). 

Money  and  its  relation  to  Prices.  Being  an  enquiry  "^ 
into  the  causes,  measurement,  and  effects  of  > 
changes  in  general  prices.     8vo.     1900.  ) 

Quetelet  (L.  A.  J.). 

Theorie  des  Probabilites.     Sm.  Svo.     Brussels,  1853. 

Richmond  (G.  W.). 

British  and  Foreign  Insurance  Methods.     Edinb.  1908. 
Eingwood  (R.). 

Outlines  of  Banking    Law :    with    an    Appendix    con-  ^ 
taining  the    Bills    of    Exchange    Act    1882,    The  I 
Bills   of    Exchange   (Crossed  Cheques)  Act  1906, 
The   Bankers'   Books   Evidence  Act  1879. 
1906. 

Roche  (J.  P.). 

A  method  of  handling  impaired  life  risks.     1908. 

Rollins  (M.). 

Convertible  Securities.  Tables  showing  the  prices  of  ~^ 
the  various  Convertible  issues  which  are  equivalent  ' 
to  the  market  quotations  of  tbe  Securities  Ex-  ( 
changeable  therefor,  &c.     Svo.     Boston,  U.S.A.      J 

Root  (J.  W.). 

British  National  Finance.     Svo.     1909. 

Royal  Astronomical  Society,  Memoirs  of  the 

Volume  LVII,  Parts  3,  4,  and  Appendix  2.  "^ 

Volume   LVII  I,   Volume  LIX,    Parts    1,    2,    and   3.  [ 

1908-9.  3 

Scientific  and  Learned  Societies  of  Great  Britain  and  Ireland. 
Official  Year  Book,  1908. 

Secretaries,  Chartered  Institute  of 

List  of  Members,  &c.     1907-8.     Svo. 

Sheppard  (W.  F.). 

On  tlie  accuracy  of  Interpolation  by  Finite  Differences. ") 
1906.  i 


06,  I 

"J 


Furclmsed. 

The  Editor. 
The  Editor. 
Purchased. 

The  Author. 
Purchased. 
Purchased. 

Purchased. 

E.  Olifiers. 
The  Author. 

Purcliased. 

H.  Cockburn. 

Purchased. 

Purchased. 

The  Society. 

Purchased. 
The  Institute. 

The  Author, 
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Smith  (J.  W.). 

A  Haudy  Book  on  the  Law  of  Banker  and  Customer.      ") 
8vo.     1907.  ) 

Snyder  (C). 

American  Railways  as  Investments.     A  detailed  and ' 
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8vo.     1909.  ) 
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Eapport  du  Bureau  Fedei-al  des  Assurances  sur  les  "^ 
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Tate  (W.). 

The  Motlern  Cam  bist.  Forming  a  manual  of  the  Foreign  "( 
Exchanges.     24th  Edit.     8vo.     1908.  ) 

Templeman  (F.). 

Marine  Insurance  :  its  principles  and  practice.  2nd ") 
Edit.     8vo.     1909.     Two  copies.  ) 

Thiele  (T.  N.). 

Sur  la  valeur  proprc  des  series  divergentes.     1908. 

Thorpe  (C.  H.). 

How  to  invest  and  how  to  speculate.  Explanatory  of  "^ 
the  details  of  Stock  Exchange  business,  and  the  ( 
main  classes  of  Securities  dealt  in,  together  with  C 
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"  Industrial  Insurance  ",  by  H.  P.  Evans. 
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"  Moral  hazard  in  insurance;  with  special  reference 
to  Accident  Business",  by  Dr.  J.  E.  Elliott. 

"  The  Development,  Organization  and  Manage- 
ment of  the  Agencies  of  Life  Insurance 
Companies",  by  E.  Junkin. 

"  Surrender  and  Loan  Values  ",  by  L.  K.  File. 

Tracts — 
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Tyler  (F.  W.). 
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(Mechanical.) 
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Official  Publication?. 
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Annual    Reports  of  the  Superintendent  I 

of  Insurance.      1906-7-8.  / 

Tables    compiled   from    Annual    Statements  I 

for   1907,  as   filed    by   Life    and    other  | 

Companies.     La.  4to.     1908.  "" 


W.  Hughes. 


The  Super- 
intendent of 
Insurance. 


Victoria,  Insurance  Institute  of 

Proceedings,  1909.  [ 

Violeine  (P.  A.). 

Tables  jwur  faciliter  les  calculs  des  Probabilites  sur"^ 
la  vie  humaine,  telsque  rentes  viageres,  assurances,  r 
&c.     4to.     Paris,  1859.  ) 

Wansbrough  (T.  P.). 


The  Insurance 
Institute. 


H.  Olifiers. 
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Office  Organization.)     8voT     1909. 
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Willis  (W.). 
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Yonug  (T.  E.). 

A    })laiii    euide    to    Investment    and    Finance.      8vo. ) 
1908."  J 

Young  (T.  E.)  and  E.  Masters. 

Insurance    Office   Organization,  Management  and  Ac-  } 
counts.     2nd  Edit.     8vo.     1908.  > 
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Actuarial  Society  of  America. 
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Ti-ansactions.     Volumes  1  to  4. 

Nicol  (W.  S.). 
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Official  Publications. 

New  York. 
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Joint  Committee  of  the  Senate  and  As-  C  dent  of  Insurance. 
sembly.     8vo.     Albany,  1906.  ) 


1909.]  Review.  471 

REVIEW. 


The  Theory  of  the  Construction  of  Tables  of  Modality  and  of  similar 
Statistical  Tables  in  use  by  the  Actuary.  A  Course  of  Lectures  by 
George  Franxis  Hardy,  F.I.A. 

Delivered  at  the  Institute  of  Actuaries  during  the  Session  1904^5. 
London  :  C.  &  E.  Laytou.     1909. 

In"  the  interval  between  the  delivery  of  these  Lectures  and  their 
recent  appearance  in  book  form,  several  important  additions  have 
been  made  to  graduation  literature.  Mr.  Elderton's  treatise  on 
"  Frequency  Curves  "",  Mr.  Kings  series  of  papers  on  Summation 
and  Osculatory  Interpolation  Formulas ",  and  Mr.  Lidstone's 
"  Xotes  on  the  Rationale  of  the  Summation  Method "',  -will  be  at 
once  recalled,  and  mention  may  also  be  made  of  the  contributions 
to  the  Berlin  Congress  Transactions.  It  would  not,  therefore,  have 
been  very  surprising  if  the  lectures  had  now  been  found  to  be  to  a 
certain  extent  out  of  date.  Yet  they  have,  in  fact,  lost  little  or 
nothing  of  the  freshness  and  interest  which  impressed  those  who 
had  the  good  fortune  to  hear  them,  although  certain  of  the  processes 
which  then  seemed  new  and  somewhat  mysterious  have  since  become 
comparatively  familiar.  This  may  be  attributed  partly  to  the  fact 
that  they  give  in  the  main  Mr.  Hardy's  o^\^l  ideas  about  graduation, 
and  the  results  of  his  original  researches,  rather  than  a  formal  resume 
of  the  subject,  and  partly  to  that  classic  rjuality  which  renders  the 
best  work  suggestive  and  stimulating  long  after  its  results  have 
become  part  of  the  common  stock  of  scientific  knowledge. 

Mr.  Hardy's  outlook  on  the  subject  of  graduation  is  at  once 
comprehensive  and  impartial.  His  theoretical  knowledge  and 
practical  experience  give  him  a  certain  detachment  from  anything 
of  the  nature  of  jjartisanship,  and  it  is  characteristic  that  although 
the  modern  developments  of  the  Summation  method  may  be 
traced  to  a  note  which  fortunately  found  its  way  from  his 
pen  into  vol.  xxxdi  of  the  Journal,  he  has  no  special  partiality  for 
that  method.  Mr.  Hardy,  in  fact,  is  in  the  enviable  position  of  being 
able  to  recognise  the  merits  and  possibilities  alike  of  graphic,  sum- 
mation, interpolation  and  frequency-curve  methods.  In  Lecture  II, 
for  example,  an  interesting  method  is  suggested  of  deducing  a  practical 
summation-foraiula  such  that  the  mean  error  in  A'  or  A^  may  be  a 
minimum,  and  some  useful  remarks  will  be  found  in  an  earlier  part  of 
the  same  lecture  on  the  best  ways  of  apphdng  the  graphic  method. 
At  the  same  time  Mr.  Hardy's  opinion  as  to  the  relative  merits 
of  the  various  methods  is  clearly  indicated  in  the  statement  at 
the  beginning  of  Lecture  III  that  "when  ...  by  giving  suitable  values 
"  to  the  constants  a  frequency-curve  can  be  made  to  fit  the 
"  observations  within  the  limits  of  the  errors  of  observation  .  .  .  the 
"  graduated  curve  thus  produced  is  probably  a  better  representation 
"  of   the  original   than   anv  that  would   result  from  a  graphic  or 
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"  finite   difference   method  of   gTaduation."     Two   facts,    however, 
should   be   noted  ;  firstly,  that   the  expression  "  frequency-curve  " 
is   used   by  Mr.  Hardy  in   the  wide   sense  of  "any  curve    which 
exhibits  the  law  of  variation  in  a  particular  function  ",  so  that  it 
includes  Makeham,  and  in  fact  any  mathematical  formula,  and  is  not 
restricted  to  the  special  family  of  curves  with  which  it   is   more 
particulai'ly  associated ;  and  secondly,  that  no  specified  frequency- 
curve,  as  such,  has,   in  Mr.  Hardy's  view,  any  inherent  A-alidity  or 
a  priori  claim  to  represent  any  given  distribution  or  series  of  rates, 
so  that  its  applicability  must  be  judged  by  the  result,  that  is  to  say 
by  considering  "  whether   the   observed    differences    between   the 
graduated    and    ungraduated    values    fall    within   what    may   be 
properly  considered  to  be  the  limits  of  error."     This  A^iew  of  the 
limited   function  of   frequency-curves   appears   again  and  again  in 
the    course   of    the    lectures,    and    in    fact    underlies    the    entire 
treatment  of  the  subject.     "Systematic  differences"  (between  the 
observed  values  and  those  given  by  a  frequency-curve  gxaduation)  "are 
generally  to  be  expected  in  dealing  with  age  statistics  .  .  .  they  are 
'  not  incompatible  with  a  close  agreement  in  the  general  features  of 
the  two  curves,  but  they  serve  as  a  warning  that  in  statistics  of 
"  this  nature  formula?  representing  the  distribution  of  deviations 
from  the  mean  must  be  regarded  as  approximations  only."    Again, 
Makeham's  formula  cannot  be  treated  as  a  '  law  of  mortality '  to 
which  all  tables  may  be  expected  to  conform  ...  its  suitability 
must  be  tested  as  that  of  any  other  frequency  curve  but  with 
"  rather  more  latitude  owing  to  its  practical  advantages."     Even 
the  '  normal  curve'  "  must  not  be  regarded  as  representing  a  law  of 
nature,    but   rather   an    extremely   convenient    and    often    very 
close    approximation     to    observation" — although,     it    may    be 
added,    ^Ir.    Hardy  proceeds  to  give  such  a  simple  and  seductive 
demonstration   of   the   formula   that   the   student   may  feel  some 
difiiculty  in  recognising  that  "the formula  is  empirical  and  not  to  be 
established  by  a  'priori  reasoning." 

The  general  principle  indicated  in  the  last  paragraph  admits  of 
somcAvhat  gi-eater  freedom  in  the  determination  of  constants  than 
would  be  permissible  on  the  assumption  that  a  given  distribution  or 
series  of  rates  must  necessarily  find  its  representation  in  a  particular 
type  of  frequency-curve.  The  constants,  when  found,  may  be 
modified  to  secure  a  better  general  agreement ",  or  for  adequate 
practical  reasons  (as  in  the  O'"'"^  Table),  or  an  additional  term 
may  be  introduced  to  represent  a  particular  feature  of  the  data 
(as  in  the  determination  of  the  form  of  A«  in  the  O^'^^^  Table). 
It  may  be  noticed  that  the  effect  of  a  small  change  in  the  constants 
can,  in  many  cases,  be  readily  calculated.  Thus,  in  the  case  of  the 
normal  curve,  it  is  proportional  to  2orydcic^,  or  in  that  of  the  curve 
Jcx"\~''"  to  (mdm/x  +  xda/cr)y,  so  that,  when  a  rough  fit  has  been 
obtained,  improved  A'alues  may  be  determined  by  one  or  more 
summations  of  the  deviations.  In  this  way  the  difficulties  caused 
by  the  incompleteness  of  a  distriljution,  or  the  absence  of  high 
contact,  might  perhaps  be  practically  dealt  with. 
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Since  the  graduation  of  absolute  frequencies  is  of  less 
importance  to  the  actuary  than  that  of  rates,  Mr.  Hardy  is  inclined 
to  consider  the  Pearson  family  of  curves  as  of  somewhat  restricted 
application  to  actuarial  statistics.  There  are,  however,  many 
actuarial  distributions  which  can  be  well  represented  by  some 
member  of  the  family,  and  it  may  occasionally  be  necessary  to 
graduate  such  distributions  (whether,  as  in  the  case  of  exjiosures,  as 
a  step  in  the  determination  of  graduated  rates,  or  for  other  purposes). 
The  indications  given  by  Mr.  Hardy  of  the  classes  of  statistics  to 
which  the  various  tyi^es  may  be  found  applicable  constitute,  therefore, 
a  very  useful  feature  of  his  discussion  of  these  curves  in  Lecture  HI. 
Mr.  Hardy  practically  rules  out  the  tj-pes  corresponding  to  a  positive 
finite  value  of  the  criterion,  on  account  of  the  fact  that  y  diminishes 
with  increasing  slowness  for  large  values  of  :r.  In  -s-iew  of  the 
examples  given  by  Mr.  Elderton  (one  of  experiences,  one  of  deaths, 
and  one  of  entrants),  it  seems  doubtful  whether  this  objection — 
which  would  apparently  apply  to  any  asjTuptotic  curve — is  entirely 
valid.  There  can,  however,  be  little  question  that  the  limited  skew 
curve  is  the  most  generally  useful  for  actuarial  distributions,  and 
the  simple  method  given  on  p.  50  for  determining  the  applicability 
of  this  and  other  K-negative  curves  by  examination  of  A' logy 
instead  of  by  calculation  of  K  is  most  valuable.  In  reproducing 
Mr.  Hendersons  table  of  frequency-curves,  Mr.  Hardy  has  some- 
Avhat  improved  it  and  has  inserted  the  values  of  the  third  and 
fourth  moments,  so  that  it  now  gives  in  a  concise  form  all  necessary 
particulars  (except  the  areas  of  the  curves)  for  puiposes  of  calculation.'' 
The  numbering  of  the  tjyjes  differs  from  both  Mr.  Henderson's  and 
Mr.  Eldertons,  which  is  not  very  convenient,  but  unless  an 
arrangement  based  strictly  on  the  values  of  K  from  —  =c  to  +  ^c  be 
adopted,  Mr.  Hardys  classification  by  reference  to  the  character 
of  the  curve  seems  preferable.  In  connection  ^^-ith  the  Pearson 
family,  Mr.  Hardy  mentions  several  other  curves  which  may  be  used 
to  represent  single  series  distributions — the  sjTnmetrical  and  skew 
binomial  being  particularly  interesring,  although  they  seem  less 
adaptable  and  less  easily  applicable  than  the  family  types  which 
they  respectively  resemble — but  the  most  important  alternative 
suggestion  comes  in  Lectm-e  VI,  where  the  remarkable  adaptability 

of  the  curve  —j^e~^-^^'^^y'(f)  to  a  skew  distribution  is  illustrated 

by  graduations  of  the  0^  data  and  of  an  occupation-group  from 
the  Census  Eeport.  The  numerical  Avork  in  the  application  of 
this  curve  is  reduced  to  comparatively  small  proportions  by  the  use 

of  the  calculated  A-alues  of  ~7=  I    e  ^'dt,  of  which  a  table  is  appended 

V—.'  0 

to  the  Lectures. 

So  far  as  the  graduation  of  rates,  as  distinguished  from 
distributions,   is   concerned,    the    case    for   frequency-curves  rests 

*  The  column  giving  the  distance  of  the  mean  from  the  oiigin  is  inaccurately 
headed  "'  Mean  =  /jj  .'' 
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incainly  on  Makeham'.s  fornuila.  One  other  curve  mentioned  by 
Mr.  Hardy — ma^  +  nh'-' — api)ears,  from  graduations  of  the  O'^^  data 
and  the  general  population  table  (pp.  70  and  90),  to  have 
considerable  merits,  and  it  possesses  a  uniform  seniority  property 
of  some  interest  but  not  of  a  sufficiently  simple  form  to  enable  it 
to  compete  seriously  with  Makeham.  In  Mr.  Hardy's  discussion  of 
the  Makeham  formula,  the  most  interesting  point  is  the  investigation 
of  methods  of  determining  the  constant  c.  The  plan  of  calculating  c 
direct  from  the  data  by  representing  E  by  some  practicable  frequency- 
curve  and  recomputing  the  deaths  is  very  attractive,  and  since 
the  object  is  not  to  graduate  E,  but  the  ratios  of  0  to  E,  the  fact 
that  it  may  not  be  possible  to  fit  E  very  closely  with  a  suitable 
curve  does  not  seem  a  serious  objection.  Moreover,  it  is  shown,  by 
some  very  interesting  analysis  in  Note  G,  that  the  scope  for  this 
method  can  be  extended  considerably  beyond  the  normal  curve 
process  so  successfully  exemplified  by  Mr.  Elderton.  Mr.  Hardy, 
however,  expresses  a  preference  for  the  determination  of  c  by  trial, 
in  which  case  the  other  constants  may  be  calculated  by  the  now 
well-established  method  of  equating  the  first  and  second  sums  of 
Ex+i/xx+i  and  the  observed  deaths.  Apparently  Mr.  Hardy  considers 
that  the  error  due  to  the  assumption  that  fxx+i  =  nix  may,  in  most 
cases,  be  neglected.  Since,  however  (as  is  pointed  out  in  a 
footnote),  colog  gPx  is  very  nearly  equal  to 

dxICEx -  -dx-  -. ^^mxOx) — or  alternatively  to  oiixil  +  r^m'^x) — 

it  seems  that  better  values  of  the  constants  might  be  obtained, 
without  the  trouble  of  recomputation  (as  in  the  0^^^^  Table),  by 

equating  'Ex+i  colog  ePx,  i-C-,  E^+j(a  +  j8c^)/M,  and  ^^(1+  ^^m-x), 

where  the  values  of  m  could  be  taken,  either  fi^om  a  preliminary 
simple  adjustment  of  the  data,  or  from  an  existing  table  showing- 
similar  mortality. 

The  application  of  Makeham's  formula  to  Select  Tables  is 
illustrated  in  Lecture  V  by  reference  to  the  0'*^^  Table,  but, 
unfortunately,  the  process  by  which  the  expression  for  \ogJ[x]+t 
was  arrived  at,  although  explained  in  rather  more  detail  than 
in  "  Principles  and  Methods ",  is  rendered  somewhat  obscure 
by  one  or  two  apparent  discrepancies  on  p.  77.*  The 
general  method  of  application  might  perhaps  be  more  instructively 
illustrated  by  the  graduation  of  the  0'^^'*'^  Table,  where  the 
nature  of  the  selection  rendered  it  possible  to  employ  simpler 
and  more  normal  expressions  for  f{t)  and  \p{t).  It  may  be 
mentioned  that,  although  the  function  colog  p^  is  convenient 
to  work  with  in   the  ordinary  application  of  Makeham's  formula, 

*  The  difference  between  ii^+t  i^nti  M[a-]+j  so  far  as  it  depends  on  the  change  in 
)3,  leads  to  Bj  =  B  — 2?j(10  — ^)logelO.;8c"',  and  the  relation  between  ySj  and  fi 
would  apparently  be  )3(  =  j8[l  — ?i(19  — 2^)e-']  where  t  is  <  10.  With  regard 
to  the  determination  of  the  constants,  it  would  appear  that  if  the  value  of 
m  had  been  ascertained  as  stated  at  the  foot  of  the  page  there  would  have 
remained  three,  not  four,  unknown  quantities. 
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the  constants  a  and  /3  do  not  lend  themselves  very  well  to  the 
construction  of  select  values,  OTA-ing  to  the  discontinuity  at  the 
point  of  junction,  where  the  A^alue  of  cologp  depends  partly  on 
ultimate    and    partly    on    select    A"alues.       The    form    of    either 

log^ — ^    (the    function    actuallv    used    bv    Mr.     Hardy    in    the 

0^^^  table)  or  /i^+f  -  fM[x]^t  is  more  easily  determined,  because  both 
must  vanish  at  the  jMsint  of  junction,  as  should  also  (to  secure 
a  smooth  junction)  the  first  difterential  co-eflBcient  of  /j-xi-t  -  iJ.[z]-rt 

or  the  second  of  log  j^^— .     This  at  once  suggests  for  A  -  A,  and 

B  -  Bf  an  expression  of  the  term  /:(?•  -  ^)'*  in  the  case  of  a  junction 
after  /•  years  where  n  is  >1.  A  relatively  steep  rise  in  /j.  during 
the  first  year  or  two  can  be  secured  by  increasing  the  value  of 
n.  Thus,  in  the  0'^^^'^  Table,  Mr.  Hardy  found  a  curve  of  the 
form  m{o  -t)^  sufficient  to  represent  the  difference  between  A  and 
Af.  The  introduction  in  the  O''^^^  Table  of  the  term  rnic'f  to 
represent  the  rapid  rise  in  A?  affords  an  interesting  example  of 
the  way  in  which  a  practical  difficulty  may  be  met  in  apparent 
disregard  of  the  requirements  of  theorj*,  since  the  value  of  the 
terra  became  so  insignificant  after  the  first  two  or  three  years  as 
in  no  way  to  affect  the  smoothness  of  junction.  In  some  remarks 
on  the  construction  of  select  annuity  tables — in  the  course  of  which 
some  additional  light  is  thrown  on  the  principle  underlying  the 
method  of  weighting  employed  in  the  calculation  of  the  O^""'^  and 
O'"-'^^  constants — Mr.  Hardy  mentions  that,  for  the  purpose  of  forming 
a  hypothetical  table,  the  values  of  log/[j]-f5  might  be  graduated 
by  a  curve  of  the  fourth  degree.  It  may  be  remembered  also  that 
Mr.  Stefi"ensen  has  shown*  that  the  reciprocal  of  e^  may  be  fairly 
Avell  represented  by  a  formula  of  the  Makeham  X.\\>q.  Neither 
of  these  methods,  however,  gi^es  a  ^lakeham  curve  for  /z,  and 
when  (as  would  usually  be  the  case)  this  is  desirable,  it  might  be 
practicable  to  adoj)t  a  method  similar  to  that  employed  in 
determining  the  constants  A  and  B  from  exposures  and  deaths. 

but  based  on  the   approximate   relation   pi^'=  1  -  -  (e-i -^i)    with 

suitable  weights. 

The  conclusion  to  which  the  study  of  Mr.  Hardy's  Lectures 
ineAitably  leads  is  that  there  is  no  royal  road  to  the  graduation 
of  actuarial  statistics.  With  improved  methods  and  increased 
knowledge  has  come  a  more  exacting  standard  of  what  a  good 
graduation  should  be,  so  that  an  apparently  perfect  result  may 
fall  under  the  condemnation  that  the  de^'iations  from  the 
observations  are  too  small,  as  compared  with  the  probable 
eiTors.  The  scope  for  indi^ndual  judgment,  and  for  the  skill 
that  comes  of  practical  experience  and  extensive  knowledge,  has 
increased    rather    than    diminished,    and    in    the    application    of 

*  Trausact'ons  of  the  Berlin  Congress,  vol.  ii,  pp.  247-266. 
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frequency-curves  analogies  may  even  be  found  to  that  process  of 
''hand-polishing,"'  which,  in  the  graphic  method,  affords  an  exercise 
for  the  "  taste  and  fancy  of  the  operator."  If,  however,  the 
problems  of  graduation  have  become  more  complex,  every  student 
of  the  subject  must  be  the  more  grateful  for  the  help  which 
Mr.  Hardy's  Lectures  will  give  in  successfully  dealing  with  them. 

E.  T. 
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THE    LIFE   COMPANIES   OF  THE  UNITED   KINGDOM, 


Siimmarij  of  tlie  Life  Assurancp  and  Anniiifi/  JRevemie  Accounts. 
[Extracted  from  the  Parliamentary  Returns  for  190S,  published  in  1909.] 


INCOME 

Ordinary 

Industrial 

Total 

Companies 

Companies 

£ 

£ 

£ 

Balance  at  the  beginniiisj  of  the 

Year. 

309,991,863 

35,155,688 

345,147.551 

Adjustment  chiefly  in   connection 

with    the    transfer    of  Sinking 

Fand  and  other  Assurances  from 

Life   Funds    made    hy   certain 

Companies  at  the  beginning  of 

the  year 

-150,827 

-71,123 

-221,950 

309,841,036 

35,084,565 

344,925,601 

Premiums      ..... 

26,862,882 

13,097,109 

39,959,991 

Consideration  for  Annuities  . 

1,988,937 

3,877 

1,992,814 

Interest  and  Dividends  (less  Tax) 

11,861,220 

1,215,055 

13,076,275 

Increase  in  value  of  Investments  . 

17,805 

17,805 

Fines,  Fees,  &e.     .... 

15,.546 

1,419 

16,965 

Capital  Paid-up     .... 

18,731 

26,204 

44,935 

Customs  Timber  Measuring,  &c.    . 

3,731 

3,731 

Transfers  from  other  Accounts 

153,380 

92,057 

245,437 

t'3.50,763,268 

£49,520,286 

£400,283,554 

OUTGO 

Ordinary 
Companies 

Industrial 
Companies 

Total 

£ 

£ 

£ 

Claims  ...... 

19,147,918 

5,177,337 

24,325,255 

Cash   Bonuses  and    Eeduction   of 

Premiums           .... 

1,120,892 

2,412 

1.123,304 

Surrenders 

1,991,464 

159,436 

2,150,900 

Annuities 

2,282,377 

5,693 

2,288,070 

Commission 

1,418,917 

3,312,788 

4,731,705 

Expenses  of  Management 

2,185,824 

2,362,919 

4,548,743 

Bad  Debts 

538 

299 

837 

Decrease  in  value  of  Investments  . 

923,190 

10,633 

933,823 

Interest  on  Capital  and  Dividends 

and  Bonuses  to  Shareholders 

316,483 

605,136 

921,619 

Transfers  to  other  Accounts,  <i-c.  . 

838,390 

99,874 

938,264 

Balance*  at  the  end  of  the  Year    . 

320,537,275 

37,783,759 

358,321,034 

£350,763,268 

£49,520,286 

£400,283,554 

*  This  Balance  includes  the  whole  of  the  Life  and  Annuity  Funds  (£352,584,617), 
and,  in  addition,  the  Capital,  &c.,  of  Companies  whose  business  is  limited  to  Life 
Assurance  only. 
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Summary  of  the  Balance  Sheets. 


LIABILITIES 

Ordinary 
Companies 

£ 

Industrial 
Companies* 

Total 

£ 

£ 

Paiil-up  Capital  (including  sundry 

Shareholders'  lialances) 

12,866.691 

2,369,354 

15,236,045 

Life  and  Annuity  Funds 

315,416,839 

37,167,778 

352,584,617 

Fire   Funds  of   Companies  trans- 

acting Life  Business  . 

14,713,508 

14,713,508 

Marine  Funds  of  Companies  trans- 

acting Life  Business . 

1,477,924 

1,477,924 

Reserve  Funds       .... 

4,201,584 

1,392,043 

5,593,627 

Other  Funds          .... 

7,554,131 

159,195 

7,713,326 

Profit  and  Loss  Balances 

4,720,457 

6,683 

4,727,140 

Depreciation  and  Investment  Ba- 

lances        ..... 

4,164,295 

4,042 

4,168,337 

Outstanding  Claims 

5,603,651 

9,933 

5,613,584 

Outstanding  Accounts  . 

978,277 

30,656 

1,008,933 

Temporary  Loans .... 

822,594 

95,009 

917,603 

£372,519,951 

£41,234,693 

£413,754,644 

ASSETS 

Ordinary 
Companies 

Industrial 
Companies* 

Total 

£ 

£ 

£ 

Mortgages 

97,216,141 

4,696,172 

101,912,313 

Loans  on  Policies .... 

21,191,163 

190,920 

21,382,083 

„         Rates     .... 

35,524,194 

11,428,848 

46,953,042 

British  Government  Securities 

6,028,947 

2,161,348 

8,190,295 

Indian    and   Colonial   Government 

1 

Securities 

18,588,673 

1,647,969 

20,236,642  | 

Foreign  Government  .Securities 

12,80]  ,562 

734,290 

13,535,852  ! 

Debentures    ..... 

79,431,573 

5,528,612 

84,960,185 

Shares  and  Stocks 

41,250,368 

1,598,846 

42,849,214  \ 

Companies'  own  Shares 

501,443 

501,443  i 

Land    and    House    Property   and 

1 

Ground  Rents    .... 

30,494,004 

10,470,226 

40,964,230 

Life  Interests  and  Reversions 

10,638,659 

6,637 

10,645,296 

Loans  on  Personal  Security  . 

1,811,344 

4,422 

1,815,766 

Agents'  Balances  and  Outstanding 

Premiums           .... 

7,363,319 

786,401 

8,149,720 

Outstanding  Interest     . 

3,529,477 

345,815 

3,875,292 

Cash,  Deposits,  Stamps,  &c.  . 

5,702,283 

764,648 

6,466,931 

Deficiencies,    Establishment     Ex- 

penses, &c.         .... 

434,569 

869,539 

1,304,108  1 

Miscellaneous        .... 

12,232 

... 

12,232 

£372,519,951 

£41,234,693 

£413,754,644 

*  In  the  case  of  one  or  two  Companies  transacting  both  Ordinary  aud  Industrial 
business,  but  not  returning  separate  Balance  Sheets,  the  Liabilities  and  Assets 
given  in  the  above  columns,  under  the  heading  "  Industrial  Companies ",  are 
those  appertaining  to  the  combined  operations  of  such  companies. — [Ed.  J.I.A.^ 
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Inceease  (  +  )  or  Deceease  (  — )  in  the  Chief  Items  of  this  Tear's 
SuMMAET  as  compared  with  the  corresponding  Items  for  the 
previous  Year. 


1 

Ordinary 

Industrial 

Income. 

Companies 

Companies 

£ 

£ 

Premiums 

+ 

848,650 

+ 

656,241 

Consideration  for  Annuities 

_ 

70,647 

_ 

2,869 

Interest  and  Dividends  (less  Tax) 

-r 

512,168 

+ 

88,506 

Outgo. 

Claims        ....... 

+ 

710,-368 

+ 

440,056 

Annuities   ....... 

~ 

63,145 

-t- 

295 

Surrenders.         ...... 

+ 

97,899 

+ 

30,564 

Commission         ...... 

+ 

36,151 

+ 

129,248 

E.xpenses  of  Mauagenieut    .... 

— 

64,511 

+ 

145,171 

Net  Decrease  in  value  of  Investments 

905,385 

10,633 

Liabilities. 

Paid-up  Capital  (including  sundry  Share- 

holders' Balances)        .... 

+ 

1,057,998 

+ 

66.070 

Life  and  Annuity  Funds     .... 

+ 

8,972,892 

+  2,816,4^6 

Assets. 

Mortgages  (including  Loans  on  Rates) 

+ 

3,478,407 

+ 

1,002,772 

Life  Interests  and  Reversions 

+ 

367,506 

Loans  on  Policies        ..... 

+ 

1,795,091 

+ 

20.024 

British  Government  Securities    . 

+ 

241,702 

+ 

8,777 

Indian  and  Colonial  Government  Securities 

- 

221,598 

+ 

125,J15 

Foreign  Government  Securities  . 

+ 

1,079,359 

-r 

73,699 

Debentures          

4- 

6,446,070 

+ 

699,480 

Shares  and  Stocks 

+ 

308,726 

+ 

138,877 

Laud    and    House    Propertv    and    Ground 

Rents.         ..."'... 

-1- 

1,314,150 

+ 

442,285 

Loans  on  Personal  Security 

" 

323,990 

+ 

1,348 

NUMBER    OF    COMPANIES. 


The  total  numher  of  Companies  appearing  in  the  above  Summary  is  89,  of 
which  72  are  classed  as  Ordinary,  8  as  Industrial,  and  9  appear  in  both 
Classes,  the  returns  of  these  Companies  showing  the  Ordinary  and  Industrial 
business  separately. 

During  the  year  three  names  have  been  added  to  the  Official  List  of 
Companies,  viz.:  China  Mutual  Life  Insurance  Company,  Limited;  Norwich 
Union  Fire  Insurance  Society,  Limited;  and  Royal  London  Mutual  Insurance 
Society,  Limited  ;  in  which  cases  the  Board  of  Trade  have  issued  their  Warrant 
under  the  provisions  of  Section  1  of  "The  Life  Assurance  Companies  Act, 
1872." 
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Summary  of  the  Assueances  in  Foece,  as  shown  hy  the  last  Returns  of  the  Companies. 

ORDINARY   BUSINESS. 


ASSUKANCES. 

Whole  Term  of  Life 
Limited  number  of 
Premiums   . 


Endowments  . 
Endowment    Assuv 

ances  . 
Joint  Lives 
Last  Survivor 
Contingent 
Issue 
Miscellaneous 


Annuities. 
Immediate 
Deferred 


With  Profits 


No. 


I        £ 

802,050379,162,102 
62,515   38,065,008 


864,565,417,227,110 
l,506j        365,208 

1,396,605,222,506,094 

16,246;     3,205,406 

761!        654,108 

26l  48,276 

35  86,055 

6,7l4l     2,666,550 


2,286,458  646.758,807 


Without  Profits 


Amount 


159,611!  73,106,116 
16,308     7,416,016 


175,919 

26,008 

I 

143,908 
2,6901 
1,198! 
6,196! 
2,303| 
25,606i 


80,522,132 
6,109,106 

30,516,096 

958,600 

1,595,660 

8,288,600 

7,408,601 

17,506,190 


383.826 152,904,985 


Total 


No. 


961,661 
78,823 


1,040,484 
27,514 


£ 

452,268,218 

45,481,024 


497,749,242 
6,474,314 


1,540,511  253,022,190 

18,936[  4,164,006 

1,959:  2,249,768 

6,222j  8,336,876 

2,338'  7,494,656 

32,320  20,172,740 


,670,284799,663,792 


42,800  2,270,670 
18,205    470,620 


61,005     2,741,290 


Re-assur- 
ances 


Amount 


Net 
Amount 


£  £ 

28,740,600  423,527,618 


2,399,905 


31,140,505 
20,010 


43,081,119 


466,608,737 
6,454,304 


3,705,046  249,317,144 
246,006!     3,918,000 


315,606 
2,281,610 
2,306,740 


1,934,162 
6,055,266 
5,187,916 


2,600,102    17,572,638 


42,615,625|757,048,167 


56,966 
26,674 


83,640 


2,213,704 
443,946 


2,657,650 


INDUSTRIAL    BUSINESS— (Sickness  and  Friendly  Society  Contracts  not  included). 


Assurances. 
Whole  Term  of  Life 
Limited  number  of 
Premiums    . 

Endowments  . 
Endowment    Assur- 
ances . 
Joint  Lives,  &c. 

Annuities. 
Immediate 
Deferred 

With  Profits 

Without  Profits 

Total 

Re-assur- 
am.'.es 

Amount 

Net 
Amount 

No. 

Amount 

No. 

Amount 

No. 

Amount 

59 

£ 
5,638 

24,510,672 
294 

£ 
243,507,207 

5,793 

24,510,731 
294 

£ 
243,512,845 

5,793 

£ 
1,670 

£ 
243,511,175 

5,793 

59 
23 

5,638 
2,312 

24,510,966 
2,120,512 

744,043 
438,236 

243,513,000 
20,233,809 

7,733,193 
6,958,707 

24,511,025 
2,120,512 

744,066 
438,236 

243,518,638 
20,233,809 

7,735,505 
6,958,707 

1,670 

88 
40J 

243,516,968 
20,233,809 

7,735,417 
6,958,307 

82 

7,950 

27,813,757 

278,438,709 

27,813,839 

278,446,659 

2,158 

278,444,501 

51 

7 

58 

1,761 
132 

1,893 

1,761 
132 

... 

1,893 

The  above  figures  are  based  on  Returns  deposited,  for  the  most  part,  during  the  past  five  years,  and 
are,  therefore,  merely  an  approximation  to  the  amount  of  contracts  in  force  at  the  present  time.  The 
figures  of  the  Colonial  and  Foreign  Companies  have  been  excluded,  as  their  Returns  do  not  separately 
show  the  extent  of  business  in  the  United  Kingdom. 
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